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Chaitfr I 
OUR DAILY LIFE 

I X the days of long ago life was much simpler tlian it is 
to-day in most civilized countries. Everything wliicli a 
man and his family needed had to be obtained from the 
place in which tliey lived, or from not very far away. Tliere 

were no shops, no roads, no fields or farms, no houses ol- 
factories. 

When a man wanted a meal he had to go out and look 
for it. He might follow the trail of an animal which ho 
could kill for meat, or his wife might colloid some wild 
fruits, nut.s, or berries. To secure his (piarry the hunter had 
no rifle or shot-gun. At the be.M he might liave a bow with 
arrows, or a spear wiflt a sharp stone tip : at the worst he 

had a sling or a stone-headed club, or perhaps only a heavy 
stick. 

When the chase was over, and the animal had been 
killed, it had to be skinned with a jiiece of sliarp, jagged 
stone, and the meat had to be carried home without the aid 
of any barrow or other vehicle. Nor could it be left, for 
other animals would quickly eat whatever remained. 

Even when the hunter reached home there were no 
arrangements for cooking — no kitchen range or gas-cooker, 
no oil-stove or oven. Instead of these there was an open, 
smoky fire. Unless the meat could be smoked or salted 
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I' liluSll^ SfUS 
Tui: i.jik uk am.. 


The nutivc4 of (’onttui nu ho)i’*r. no tiu w(»rk. They Uw 

u|>ot> urulM or r<itor|Mlh»r?*. liinfs, uiof oth*T Hmull ettn^tun'-.. They uri»>v 

no eorii, l>Mt ('oIIih’I lM'rrio*(. uii<| sm\*\ fruiU^. They luivo nosi'tlh'ii 

home, hilt \sAtnli*r from to in nonri'h of f<KHh TIiom^ duhln n. who 

to the Aninto <»f lilnekfoUi>wH, aiv Aniu?«iiiK t horusk'lviv^ outHido 

the hiirk aheUer wlmli is the henn\>«t they hnve to a hioiAe. In the north 

tlie blnekfelJowH hA\e leanu'^f to make niiit*h hut a of leaver which are cuIUhI 

* \viirle>w/* 

(aiul for a loii)^ time men did not know liow to do citlicr) 
it could not be kept, so it had to be eaten within a few 
hourH. 

Sometimes smaller animals could bo trapped regularly 
by those who understood how to contrive traps or snares, 
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while the rivers or streams supplied fish. Thus men were 
hunhrs and fishers. 

Clothing where it was needed, a.s in the cooler regions of 

the world had to be contrived from the skins of animals 

w ithout the assistance of scissors, needle-s, or t bread In t he 

warmer regions, garments of leaves or grass were jilaited 

Houses, such as they were, were usually onlv rough 

shelters, for without an axe no tree could be felled' Caves 

formed very useful, comfortable homes, anil the earlies't 

houses in Britain were rough stone-walled huts with tree 

branches covered with ferns as roofs, Osieis from the 

inaishes, covered with mud or clay, were also used for 
building huts. 

This primitive life of iiunting and fishing is still followed 
by vanous peoples in different parts of the world. It is the 
only life possible where men do not po.s.sess the useful tilings 
that go to make up what we call civilization ^ 

Firsf m'r '''“^“'■'^ries were made. 

1 irst men discovered that certain animals could he tamed 

or < omesticated ; that is, they could be trained to live 
near the homes of men. and could be accustomed to being 
with men. Some of these animals, such as cattle or slieei. 
could he kept 111 herils or flocks, others, like the horse or tile 
dog, could be trained to he u.seful 

Ihey no longer needed to hunt, for they could 
obtain all the meat they needed from their own animals 
besides having such useful things as milk hnfior i 

^eat glTant •'>- -e 

' The vast plains of Europe and Asia, known nowadays as 
steppes, became the home of wandering peoples who 
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kept slieep and liorses. Tlie great tropical grasslands of 
Africa were ocenpied f»y tribes of eattle-herdsinen, whoso 
descendants still dwell there. 

The second great «liscovery made \)y man was that when 
the seeds of certain plants were pul in the ground they 
would grow, and a harvest of .seetls eoiild he obtained. 'Pluis 
men became {jnrdt nrrs and farmers. 

As time went on these cultivators invented simjjle things 
to lielp them with their work. A stick was used to make 
holes in tlie ground. 'Fhis digging-stick was followed hy the 
hoe. and when the hoe was dragge<l along the grouiul it 
became a rough plough. 

’I'he nu*ti who heeame cultivators gradually settled in tlie 
more fertile lands of the worhl, where the s<iil and the 
climate helped (hem most. As they had given up hunting 
and tlioy ke])t no animals as the henlcrs di<l, they were not 
meal eaters, but lived \jpon the corn or fruit whieli they 
grew in their fields or gardens. 

'I'here was j>ne great ditTerenec between the herders and 
the farmers ; the latter werc iKJueeful folk who had to live 
in the same place all the year round. The henlei's were often 
in the habit of stealing from the her<ls of their neighbours, 
and (juarrels were fretpient when two or more hertls were 
driven to pasture on the same |)iece of grassland. Thus the 
henlsmeti were \isually fierce and quarrelsome, and when 
food was short they would raid the more peaceful and 
jinisperous fanners. 

The farmers, on the other hand, had no time for quarrel- 
ling. If they did so. their crops were ruined, and there was 
no food for a year. Then, too, the farmers learned how to 
store things. The yield of their harvests had to last for many 
months or until the next harve.st. So the farmers became 
careful and thrifty. They oven learned how' to make 
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provision for years of famine, whicli was sonietliing tlie 
herdsmen could never do. 

At one time or another all the rich farming lands of the 
earth have been eon(|uered by raiders, wlio binned tlie towns 
and villages and carried offthe savings of the people. I’suallv 
many of the conquerors remained in the country tliey had 
conquered and became the “ landlords. ’ Thev made the 



l^hoto : Exdumr S(wt 
TKK Crr.TIVATOH. 


TIjp h<w Ihx'JI one of Iho riviluini; |K»vpr>i in historj’, for 

tfie fiimjnr mn.Ht hnvo jicaM* if hi* Ik to reap und MH'p hin crops. This 
photoj^mph shows ft native fftrrncr in Pondolainl in the south-eaftl of ru|ic 
Province, South Africn, luing a jno<leni plough, irn|H>rtoU from Prituin. 

cultivators give them a share of the harvest every year, and 
in this way “ rent ” was invented. Even to-day in India 
and Egypt the landlord is usually of quite a different race 
from the farmers, just as in England the Normans became 
landlords and the Saxons had to pay rent. 

In the world to-day at least one half of mankind lives 
more or less in tliis simple way, cultivating the ground for 
which they pay rent, and using the same rough ploughs and 
hoes that were in use three thousand years ago. 
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Hut ill civilized huids, wliei'e you aiul I live, life is very 
diffeieiit. .Most of us have certaiu work to do. for wliicli we 
arc p.aid money. U'itli this money wc can huy the food 
ami <'lothin<i \ihicli u e need, besides many luxuries of which 
uur ancc.stors never dreamed. Our liomes are fitted uji witli 
all kind.s of convenient and useful contrivances w hich add to 
onr comfort. So loufr as a job is available and the world 
is not (Usoi izani/ed by war life seems fairly simple. 

Vet it is. in fact, very much more complicated than most 
of us think. Lot us take a peep behind the scenes and wo 
shall see the world at work. 

Suppose tlmt I go to the grocer's and buy a tin of salmon. 
I pay tlic grocer the money and 1 can take home the tin of 
salmon. The contents are eaten, the empty tin is put in 
the dustbin, ami there is an end of the matter. I have not 
had the bother of catching or cooking the salmon and neither 
has the grocer. 'I'hat has all been done beforehand, and I 
need not even have carried the tin from the shop, for the 
grocer would have .sent it. 

Vet to ))rovide me and others like me with our tins of 
salmon at least two hundreil jieople have been at work (and 
po.«sibly many more than that). They have been employed 
in a dozen ilifferent countries and are people of all colours 
and races — white, brown, yellow, and black. Let us see 
how it has been tlone. 

First of all the salmon was caught in a river of Western 
Cannila, more than 6,000 miles away. It was cut up and 
olcancd by a machine made in the United States, and was 
jnit into tins by Canadian girls. To provide the steam for 
the big steam ovens in \vhich the fish was cooked, men were 
working in a large boiler-house, while miners had to dig 
the coal, which was sent by train or ship or lorrj' to the 
cannery. 
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THE WOhtI) SVVVIAKS A TIN OK SALMON 


This map ahow-.s how widoly wparatcd i)arts of tlio world aiipi.lv what is 
nwxlwi for tho making of a common articio of tnule-a tin of salmon. Now- 
adaya no country can !«■ entirely scIf supfM.rting, and prosjK-ritv in one country 
can \as ffTi'fttly affiK*t<Hi by di.-tri'ss or war in nnutlior. rnwj^* taxation or 
uonm-s-sary i^lriction on trade U-twcon countries hiks the Name bad effect. 

Inis IB why most countries liave roiniiieixial tmatioa with eai-h other. 


Awfty in the woods, lumbermen felled the tree which 
provided tlie wood for the packing-case in which tiio tins 
were packed. The timber had to reacli and pass through 
the sawmill, and tlie pieces of wood were cut and fitted in a 
box factory. 

The tin in whicli the salmon was put had an even more 
remarkable history. The iron of which it was made was dug 
un as iron ore in the state of iMinne.sota in the United States, 
trom there it was sent by train to a big harbour wlierc it 
was loaded by very wonderful machinery on to a large 
steamer. The crew of the steamer then brought tlie sliip 
across a thousand miles of water and through a great canal 
with several locks to another liarbour, where the ore was 

unloaded and sent by train to the steel works in Pennsyl- 
vania. 

At the steel works it was mixed with coke which had 
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boon made in a great gaj; works, and with stone wliich Imd 
boon (piarriod miles away. Dozens of men were busy look- 
ing alter the blast furnaces, oollcoting the molten iron and 
rolling it out into tlie thin sliccts from one of wliich the tin 
was to bo made. 

W’lien the slioets of iron were reaily tliey were packeil into 

ca.ses and sent on a long canal journey to Xew York, where 

they were loaded on to a big ocean steainor and sent across 

the Atlantic Ocean to Soutli Wales, 'riierc they were 

% 

taken to the big tin-plating works to be covered with a 
thin layer of tin. 

'I bis tin is mined in Malaya, far awnv on the other side of 
the world. an<l the workmen are C'hino.se. The tin ore is 
smelted into tin at great tin works near Singajiore. and is 
then sent to Hritain through the Suez Canal. During the 
tin-plating, other materials are used, such ns palm oil which 
comes from West Africa, and is produced by negroes. A 
])reparation of zinc is also needed, which comes from the great 
mines at Hroken Hill in the interior of Australia. Certain 
acids made in Cheshire are also needed, as well as some very 
wonderful machinery, which is matle near Birmingham. 

When the tin-plating is finished, the sheets of polished 
tin are sent all the way back to America, and acro.ss Canada 
by train to the cannery. There the machines press them 
into cans, ready for the salmon. After the tins of salmon 
have been .sealed up, they are coated with a varnish which 
comes from Japan. 

Even the label round the tin means work for many 
people. The paper was made in a paper works, the inks and 
colours had to bo made from substances which come from 
all over the earth, while the printers had to use machines to 
print the labels. 

Nor is that all , for when the eases of salmon wore ready they 
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had to be sent by ship to England. Dock workers witli big 
cranes and other machinery helped to unload the ship. Hail- 
way workers drove the train, worked the .‘<ignal.<. and .saw that 
the bo.x of tinned salmon was safely delivered to the grocer. 

Thus the money which I paid for the tin of salmon, 
although it was only a few j)ence. helped to ])ay all the.se 
workers — Canadians. Americans, Malayans. Chinese. Japan- 
ese. Australians. Xegroe.s. Britons. .Miners, engineers, 
fishers, sailors, and farmers all did something to help, not to 
mention the grocer, the clerks, and the bankers. 

All that is very wonderful, and it helps us to understand 
how the world i.s at work at the pre.sent time. Our own 
work, no matter what job we may have, i.s just a .small part 
of the work needed to sup[)ly the world with something it 
needs. It docs not matter whether we work on the land or in a 
factory, or in a shop, an office, or a bank. Our work is help- 
ing to produce somethitig which i.s needed in everyday lite. 

In fact Avhen we consider the world at work we can 
divide mankind up into at least nine great classes : 

I 

The [)eople who grow things. 

The people who make things. 

Miners, 

Fishers, 

The folk who carry things. 

The folk who buy and sell things. 

The women who mind the homes. 

The folk who amuse us. 

The folk who look after us (such as doctors, lawyers, 
teachers, police, and other government servants). 

In the following chapters we shall take a peep at the.se 
workers and see just how they help to make our daily life 
possible. 
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THE FARMER 

T HM work of the fanner is much the same all over the 
world. First tlte frronml has to he cleared of what was 
prow ins '»l><>n it. 'riieii the land must he ploupheil. and the 
seed has to he sown. While the crop is growinp, it EJsually 
needs to he lookeil after, especially in hot countries where 
weeds prow (piickly. 

Wheji harve.st ti>no comes, the farmer is busier than 
ever, for the cr«>ps have to he cut and the liarvest must he 
gathered in. Kven after this has been done tlie work of 
the farmer is not finished, for corn needs to he threshed, 
ricks have to he thatcheil. and the produce must be properly 
stored or pot ready for market. 

In different parts of the world these agricultural ojicrn- 
tions are carried on in different ways. TIio coloured farmers 
of Africa and Asia do mo.st of their work by hand, without 
any machinery. Women, and even children, have to help 
at the busy times of the year, and the harvest is stored at 
home for the use of the family. 

In other lands farming is much more like a business. The 
farmer pays men to do the work for him (though, of course, 
he usually works himself as well), he uses expensive 
machinery, and he sells his crops instead of keeping them. 
It is this lost kind of farmer who supplies the food and 
other things which wo use in our everyday life. 

In most countries the same land is used over and over 

(nil) 10 
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Nolico that only a t-mall jail of the surfate of tlip earth is umsI by farmer- 
Ihe rest is either too liij-h. tiai wet, too drj-, too hot, too cold, or too barren 
tor succcjisfiil fanninj?. There are thn-c jneat tviiea of fanninnd : (1> the 
faniilaiKlfl which are mainly in Eiirop.'the eastern parts of North 
and South America, and South eastern Auatralia; (2) tho fropirul farmlands 
which aro mainly in Africa ; ( 11 ) the piontoon lamls in India and Eastern Cliiim. 

Pnita of Jii|uin nro also very carefully cultivaUsi. 

again for farming. Indeed, there would not be enougli land 
to go round if the fanner were to use fresh land. In one or 
two parts of the world, as in tropical Africa, tind in tlie 
forests of South America, the native farmers clear a small 
patch of forest and use the ground for two or three years. 
Then they move to another part of the fore.st and do the 
same thing again. This, of course, is very wa,steful. but as 
there is plenty of land and there are not very many people 
the waste does not matter. 

Mo.st of the food of the world, liowever, is grown upon 
land which is used for no other purpose. Tims the farm- 
lands of the world are covered with a network of fields, 
which are cultivated year after year. The houses of the 
farmers are not far away. In some countries, as in England 

or France, the fanner lives on a farm whiclj contains all tho 
m) ^ 
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cnrrov FARMING) IS THE Rri>AN 


Many rmjH, o^l^rrinlly in tn>}ii<Rl o<iuntru'K. roTHtnnI Att^^ntion. TIm'so 
nalivr wnrkrrH nn* usin^j lon^' haiHlIts) |m*os to thin out th<* motion plants, ao 
M int tin y rriav Imvo ]»?oiily of and nir, rirul to clrnr tlu* ^nnind i>f wixmIa. 
1)n' <Jo7.ini rinin. thi^i phfito^»mji|i win Inkon, is in tho Anclo-Kin*|»tinn 

Sihlfin, anti in irripnlod from tfu- St nimr Dam ft* tlio HImo Nilo Most 
<if tli*« l otton js to Un< ivvlim% via Tori Sinlnn on tho H<sJ S<‘u. 


l*nii(linfrs nccdod for tlic nniinols nnd for tho stoniKc of his 
macliinory and crops. His worktuon usually live in cottages 
close hy the farm huildings. In other countries, ns in Italy, 
or in eastern lands, the people live in villages within a mile 
or so of their fields. 

Kven in the crow<led factory districts of Europe nnd 
North America, foo<l growing is still very important, and the 
fields may reach up to the very walls of the factories. In 
such places the farmers grow corn to sell to tho millers, 
vegetables for sale to tho shops in tho towns or cities, and 
certain crops for feeding animals. They also provide milk, 
^88®* **iid bacon for tlic hn.sy factory workers. 

Only some of the Helds on such farms are used for crops. 
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llie land in such fields is called arnhif. uliich means 
“ ploughed land." Other fields are used for pn-iture. and 
here such animals as sheep, cattle, or horses mav he kej)t. 
Parts of the land where nothing may be growing for tlie 
time being are called falloir. 

In some parts of the world, however, only one kind of 
farming, for which the land or the climate is specially suited, 
is carried on. There are three important kinds of farming. 
First comes arable farwintj, where the farmer grows certain 
crops, but does not bother mucli about animals. Then there 
is stock Jar minrj, or rancliing as it is sometime.s called, w heti 
the fanner keeps animals in large numbers, and doe.s not 
grow any crops. Lastly there is fruit Jarmimj. w hich is 
often combined witli the growing of vegetables. 

The kind of farming that is carried on depends uj>on the 
kind of soil, upon the climate, and upon the situation of llic 
land. 

Different kinds of crops need different kiiids of soil. 
Land that is good for wljcat may not be of much use for 
certain other croj>.s. Of course a j)iece of land can be used 
for growing several kinds of crops, but generally one or two 
kinds of crops will grow better than others. 1’hc farmer 
has to make a living by selling the crop.s wliic-h he lias 
grow'n, and so he always tries to grow the crops to which the 
land is best suited. 

Much depends upon whether he can sell his crops when 
he has grow’n them — that is upon whether the things which 
he grows are really wanted. Certain foods or other plant 
products are always needed, and it is these crops w’hich are 
grown in the largest quantities. 

In some parts of the world, for example, the farmers 
find that it pays them best to grow wheat. In other jiarts 
they may grow sugar-cane, or cotton, or tea, or rubber. 
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iinw Till: Land is rsi:ij is- south amluh a. 

Ilim man Kh(Mv.s tho many kimJM c»( farinini; whirh on* curritHl ou in out' eon- 
tMuni tmris|«iri wnuo'^ Uy nmd. mil. nml air vuMt> tn U' 

oirniMl to oihor diKlruls. k<» Hint (niit nml veifi tuldi'S, or vwn tmniml 
]*Tx^U\Kv, may Ik' IxMiKht in I ho depth of winter in rilu's that iiiny U' hundrx^iN 

of mills iiwny from whero they nri' grown. 

ICvcrv crop nce<ls dificrent ways of caring for it. Some 
croi)s are grown from seed, others from euttings. otiicj-s are 
gatlieicd from trec.s or bushes. 

N(.wadays every important crop has been studied enro- 
lully. so that the farmer is able to know just what is tho 
best way of growing that particular plant. Then. too. 
bccau.se others arc also growing tlio same crop, he has to 
take care that what he grows is ns good os or better than that 
grown by other people. Otherwise ho wiU not get such a 
good price for his produce. 
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AS KXI’ERIMEST^I. WHKAT KIKM). 

Tliin hliows an air view <if the fam<>UK Broatibalk Wheat l*ield on tlie Rot ham* 
i-U-*! KxixTimcntal SUtion in HinfonJ-sliirt-. t:n(h of t»K- htri|w lias kvii 
tix-aU.I in a diffi ti-nt way. 'I'Ju- rosulU oliUiiud Ik-i\> over many yvarx liuvo 
lic'ljH'd to improve' wlical cultivation all over the worl<l. 

In many cases it is possible to improve the crojis by 
doing something to the soil. In some parts of the world 
tliere may not be enough water for the needs of the crops. 
Tlie rainfall is one of the things wliich man cannot turn on 
when he wants it. The farmer lias to take the rain as it 
comes. 

In some lands the ground is quite fertile when there is 
sufficient water, and in many of such place.s the water can 
be obtained from rivers or lakes. Ditches are dug from tlie 
river to the fields, and thus the plants are supplied with water. 
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Kjrvpt is a country where tliis irrigation, as the process 
is callcMl, Inis lieon curritMl on for thousands of years. The 
ianiiors tluTo had to look after their own supply ()f water, 
and this was easily nianascii so long as they had a farm 
next to the river. If. however, a farm wa.s a long way from 
a liver it was very diflieult to get water. 

Xowiulay.s the supply of water to farmers is almost 
always prttvided hy the g<iyernment of the eovintry. Htigo 
dams costing millions ot pounds have been built across rivers 
in eonvenient places so that the water <‘an he stored up, 
Canals and water channels have been dug .so that the 
farmers tor scores of miles around can be supplied with the 
water. 

Such irrigation schemes are in u.se in many lands, 
especially in tlie dry north-west corner «>f India known as 
the I’linjab, in south-east Australia (sec page 103) and in 
south-west U.S.A. 

Another way in which the farmer can improve tlie yield 
of his ground is by what is known n.s rotation of crops. If 
wheat, fiu' examj)le, were grown on the same land year 
alter year, the ground wouhl become used up or exlumsted. 
I'.very <T(»p takes something out of the ground, and the good 
tanner tries t<i put hack as much ns he can. 

He can ilo this by ploughing in the stems or straw o( the 
plants, and then growing a ilitTerent crop the following year. 
Olten some kind of green stuff, such as w ill proyi<le food for 
animals, is grown. 

Kven on the wheatlands of Canada, where wheat ia the 
only Important crop, the farmers are finding that they have 
to give the land a rest. So wheat ia grown one year, and 
sojne other crop (usually green stuff) the next year. 

another way in which the farmer can improve his 
land is by using what are called /rr/i/fzers. In countries whoro 



Vhotii : Ui^h Comtiiiuuin^r Jtrr ('onodfi. 


POWER ri/iroHINfi ON THE PR^IIlUiS. 

Thp most moflom fi^'voiopmont in is the jiowor ploujrh, siuh os 

this, which cuts four or mon' furrows at a time. Tlic use of suc h riiaohinery 
U tumiru; the ino<l<*m farm worker mor\* umJ inorr into an enumoor. Notice 
the hrndUmp, which enahlcn |]|ou^hin^ to Ik* contiiiU(^i at nii^ht when iicccKsary. 

farm anin)als are kept it is usual f^ir the farinei-s to use 
manure. In other countries or districts, clicmicals have to 
be used. The.se supply the land with the materials which 
have been used up while the croj) was growing. 

Nowadays the making of fertilizers is a very important 
occupation, because farmers are finding that they cannot 
do without fertilizer. Even in countries like Egypt and 
India the native farmers arc beginning to buy chemical 
fertilizers. 

The farmer of to-day also uses machinery much more 
than was the case yeare ago. This machinery is mainly 
to help him to harvest his crops, but there are also wonder- 
ful machines which help him to cultivate tlie ground. 

The plough is a very ancient farming implement, but 
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to-(l.'iy it lias hoen iinprovorl. In rountries like Cnnncin. 
ploiijilis uliicli will cut several furrows at a time are used. 

'riieu. too. there are machines for loosening the soil, othei-s 
for sowing the seed, and others for removing weeds, while 
powerful motor tractors are used instead of horse.s. Hav 
is turned over hv machinerv. and- loaded on to the ricks 
l)V oHkm* tnachinos. 

Harvesting anti threshing machines are even more 


wontlcrliil. 'I'he hinder not only cuts the crop but tics it 
up into sheaves. The thresher separates the grain from 
the ear. and the grain is gathered into hags, 

Perhaps the most remarkable machine of all is one which 
is used nowadays to a great CNtent in North America. It is 


called the “ combine-harvester.” 


This machitie etits the 


crop and threshes it. and the bags of grain are drtipjied o\it 
as the machine goes along, 

Hesitles all this machinerv, the farmer also uses machines 


at the farm itself. Food for animals is cut up by these 
machines, and cows may be milked by machinery. 

'I'he last way in which the farmer is helped nowadays is 
in .selling his crops. In those parts of the world where the 
farms are a lojig way from the sea, railways have been built, 
and all that the fanner usvially has to do is to take his produce 
to the railway. The corn is sold for him, it is carried to the 
coast ami sent across the ocean without any ftirther trouble, 
'I’his marketing is carried out so very cheaply, that in 
many ea.ses the produce of the farmer in Canada or Atistralia 
or New Zealand can actually Ikj sold in Britain more cheaply 
than it can he grown by the Kngliah farmer. 

Ihis is not <lue to the wages paid to the farm worker, 
for in all these lands the farm worker is paid at least twice as 
much, and in some cases even four times as much as tho 
labourer in this country. 




ytuAo : Kxdusm ^{X4i 
MODERN lURVrSTISO IN CANADA. 


On the big wlicnt farntsof North AiucrM H iU- • rombinc ’’ ih lu ing iiK rraviti^rlv 
dwnI. Tills is a machinr* wliirh cuts, tlircsh< % and gnidcs the uhoat. It h 
U) wod hy a iKjworiul trarUir, and cuts a KwatJio much wider tlian the onlinary 
bar verier. The hjggest combrnrs cut a whltli of tufiityfour fivt. an<i rrqiiirv 
two men U> 0|>eraU* them, but small, oru**inQii machines an* more common 
The wheat mav U* coIIk U^I into storage bin*» wliirh ud* emritiiMl at inUTvaU 
or It may W lmgge<l, ready for trans|»ort. Such machines arc used 

m Britain, whem eonflitiorw are not suitable. I bis mar)iine w at work in 
Allierta, the most westerly of the [iniiric provinces. 

Of course the fanner in Britain may have to pay a higher 
rent for his farm, but most of the good farmland overseas 
costs almost {is much as it does here. The groat reason 
for the success of the overseas farmer is that his produce is 
marketed very cheaply and well. 

In Britain people are beginning to understand that good 
marketing is needed, and so the Government liave estab- 
lished several “ Marketing Boards ” whose work is to do 

for the farmer what is already being done for farmers in 
other lands. 
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OUR DAILY BREAD 

T HEHK is a wcll-knoun saying llmt “ Bread is the staff 
of life." Iiy whicli we mean that it is the most important 
fotxl l)y which life is sustained. Nearly every race upon earth 
eats hread in some form or another. The wife of the Aus- 
tralian hlaekfellow makes a kind of bread from roots, which 
have been ground into flour. The Arab woman bakes fiat 
scones of barley, while the Hu,ssinn peasant cats rye bivad. 

Where brca<l is not »iso<l the people usually eat a kiml of 
porridge. The Kaftir (ff South Africa lives mainly upon maize 
porridge. In Imlia and in other eastern lands, rice is boiled 
and eaten in this way. In fact grain of one kind or another 
forms the sta})lc food of the vast majority of people upon 
earth. Only a very few tribes of hunters or herdsmen manage 
to live witliout it. 

Most of the bread or porridge of the world is prepared 
from the seeds or ‘‘ grain ’* of certain plants which ai*e known 
ns " cereals.” A cereal is really a particular kind of grass, 
which has been c\iltivated so that its seeds have become much 
larger than in the wihl plant. Such grasses are wheat, oats, 
barley, and rye, which are all grow’n in temjMjrate countries. 
In hot lands other kinds such as maize, rice, and millet 
are grown. 

The most important cereal for the white people of the 
world is wheat, from the flour of which our daily bread is 
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made. Rye is also very important in land.s where tlie people 
are poor, but rye bread is not as tasty as wiieat bread. It is 
so dark in colour that it is often called • black bread.” 
whereas bread made from wheaten flour is light l)rown or 
almost white. Barley and oats arc not used for bread-making 
to the .same extent. 

Each of these cereals needs a different soil, and different 



Tlic> wheat-growing lamk of tho world are widoly separated. This is fortiinnio, 
bwauac not only are the ban-cuts spread our over tlio year, but thoro is little 

likelihood of a world famine. 


weather. Often only one cereal can be grown in one place, 

and another elsewhere. Oats, for example, will ripen in the 

north of Scotland, where wheat could not be grown. Usually 

tile farmer knows from experience just which is the best food 

crop for his land, and he grows that which will pay him the 
best. 

Some of these bread plants are grown in very large quan- 

Uhrary Sri Pratap ColUgt, 

Srinagar ^ 
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tities. Because wheat is used by most of the white people of 
tlie earth, certain parts of the world are used for growing 
nothing but wlieat. and thus have become the granarie,s of 
tlic world. The growing of wheat in such plaee.s has become 
so important that farmers in otlier lands find it does not pay 
them to grow wheat, and so they use their land for other 
purposes. 

in Knglaud, for example, the Knglisb farmer cannot grow 
wheat to sell at such a low price as grain from the wheat- 
lands of America or Australia. In fact the British (Jovcrn- 
ment ha.s had to help the wheat growers in England by 
malcitig u[i the money which is paid for English-grown 
wlieat to a price at which the farmer can make a profit. 
If, the (Jovernment did not do this there would be very 
little wheat grown in England. 

'J’l>e great wheatlamls of the worhl are all huge plains, 
where the work (tf the farmer can be carried on without 
much trouble. Except in India, these wheatlamls aie all 
in the temperate lands. Because wheat is a grass, it 
grows best on tlie temperate grasslands of the world. In 
such lands there is not much rain, while the winters are 
cold and the summers are fairly hot, i.c. they have an 
" extreme ” or continental climate. 

A clay soil is also best for wheat, and it so happens that 
these great plains are covered in places w’ith a layer of clay. 
Thus the great grasslands of the Northern Hemisphere, w’hieh 
once were used almost entirely by herdsmen, have now become 
the important whcatlands of the world. 

In the Southern Hemisphere wheat is grown in largo 
quantities on the grasslands of Argentina and South Africa. 
It is also grow'n in the southern parts of Australia. 

In all these lands the work of the wheat farmer is much 
the same. First the land has to be ploughed. This is usually 
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(lone in the autumn, and the fanner like.s to leave tlie 
ploughed land exposed to the air and weather for a.s long as 
possible. This improves the soil, especially where the winters 
are cold, for the fro.st helps to break up the soil. 

In some countries the wheat is sown in the autiimn. as it 
IS in England. This can only be done where the winter is 
mild. The young wheat plants begin to grow before the cold 
weather, and their root.s become strong. During the winter 
the plants do not grow much above the ground, but when 
spring comes round the wheat grows rapidly, and is ripe by 
the middle of tlie summer. 

In Mediterranean lands where the winters arc very mild 
the crop ripens very early, and is ready for cutting soon after 
Easter. In India wheat is grown during tlie “ cool ’ season 
and is liarvested in January or February. 

In lands like Canada and Russia, wliere the winters are 


very severe, the most of the 
wheat is grown in the spring. 

CLIMATE OF WINNIPEG. 

Tcmi^eraluro is shown by tho lino, an<l 
riiinfal) by the part at tho foot. 

The gmpii shows a typical continontal 
climaU? Buch os in suitcfl to wheat. 
The cold winter heljw to clean tho 
gtoirnd if plougldn^r can be done in 
time. Nolico tho siiddon ri^o in tom- 
I>cratufo in April, and tho sharp fall 
after Septomb?r. Wheat can only 
grow whoa the tomi^craturc is above 
4^^ F., so it cannot l» sown before the 
middle of April. Notice, too, that the 
rain comes just when it is wanted, 
during tho growing season, and that 
the harvest months are fairly dry. 
Contrast this climate with that of 
Allahabad shown on page 36. 
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A? it must he rca«ly for jiarvcst before the end of the summer, 
only special kimls of wheat, callctl '' spring wheat ' can he 
grown in these laiuls. Spring wheat grows fa.ster and ripens 
more <|uicUiy than " autumn wlieat.” 

'J lie (irst wheat to he grown on the great prairie lands of 
Western ('anaila wa.s a siieeial kind calleil " Hod Fife. ' The 
story of how the Canadian farmers eame to discover this 
wheat is one of the romances of the world. 

A Scots farmer called David Fife was living in Ontario 
in Knstern Canada. He tried tor several years to grow spring 
wlieat which would ripen, hut without anv success, Then 


one day lie receiveil a letter fioin a friend in Olasgow. who 
sent him a handlul of wheat which had been picked up in the 
hold ol a ship from which wheat wa.s being unloaded. 

David I'ife planted the few grains of wheat which his 
friend had sent, hut it all died except two jilants, which 
ri{Hmed. 'Ihe farmer carefully collected the grain fiom these 
earw aiul sowed it the following year. Tliis time most of the 
plants grew and ri|>ened. Again the seed was saved and 
sown, and David Fife had the satisfaction of getting a harvest 
every time. 

.Some of the seed was then distributed to neighbouring 
farmers, ami In every ease the grain ripened. The wheat 
became famous and was named after its discoverer. To-dav, 
during each summer, thousands of square miles of prairie 
Inml are covered with golden grain which has provided cheap 
bread for millions of people for many years. 

As Canadian wheat has to bo sown, grown, and harvc.sted 
within four and a half months, great efforts have been made 
to find a kind of wheat which would grow and ripen quickly. 
There are now several kinds which are ready in from 05 to 
110 days from the time of sowing. Tliese wheats are used by 
the farmers in the newer farmlands to the north, where the 
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summers, though hot, are very short. The most celebrated 
of these northern wheatlands is that of the Peace River. 

The u'heatlands of North America are in tlie centre of the 
continent, far away from the sea. Practically all of the 
grain, when it has been harvested, has to be sent for hun- 
dreds, or even thousands, of miles before it reaches the 
millers, who will grind it into flour, or the bakers who will 
make the flour into bread. 

It is therefore very important that the American farmer 
should be able to “ market ’ his wlieat easily and chea})ly. 
This work is done for him by big grain comj)anie.s, which work 
with the railways. Running tlirougli the wheat farming lands 
are many lines of railway, which help to carry the wheat to 
the factory cities near the Atlantic coast, or to big ])orts such 
as New York or Montreal, whence it can be .sent to Europe. 

All the American farmer has to do is to take his wheat to 
the nearest railway. He usually does this in a motor “ truck ” 
or lorry. Beside the railway line there are tall tower-like 
building.s called “elevators,” in uhich the wheat can be 
stored. Here the farmer leaves his wheat. It is e.xaniined. 
weighed as it is .stored inside the elevator, and the truck- 
driver is given a ticket to show that so many bushels of wheat 
have been received. 

The farmer will be paid the market price of the wheat for 
that particular day, and will receive the money a week or so 
later. He can tell what the market price is likely to be by 
looking at his newspaper, or by listening on the wireless. 

Practically all the Canadian wheat is sent to Winnipeg. 
This is a very big railway junction, where all the railways 
from the Canadian wheatlands meet. Winnipeg is just to the 
south of a long narrow lake round which the Canadian rail- 
ways must pass. Thus Winnipeg is a good place at which 
wheat may be bought or sold. 




TiiK raAiniK wiibATLANDs or Canada. 

The railrOftdd arc the farmern* life-liiic. Those to ihr font n)n to the St. I.^iwrrnre |K>rts of MontreAl 
and Quebec; those to the west to Vancouver. The Hu<Json Bay route is only o\K'n Au(;ust-S<*ptciiibi.'r. 
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The wlieat traders, or '■ brokers ' as they are called, meet 
in a big building called the Wheat Exchange, where the 
brokers never see tlie wheat which they are selling. All the 
business is done inside the Exchange or in the broker's own 

offices. The railway companies send the wheat to big " pool ” 

Dr terminal ” elevators in the places where it is wanted. 
There are many of these huge terminal clevatoi-s at the ports, 

and from these the wheat can be loaded into ships just as it 
is wanted. 

All Amci-icaii wheat is handled loose, and it is pumped 
through pipe.s or carried upon travelling bands inside the 
elevator buildings. Each of the towers iji an elevator is reallv 
a big bin, in.side which the wheat can be kept clean and fresh 
for a year or more. 

Most of the wheat whicli is grown on the wheatlands of 
the United States is sent to Chicago. Thi.s is in inucli the 
same kind of position as Winnipeg. The U.S.A. railways 
have to go round the end of Lake Michigan, and so Chicago 
is the biggest railway junction in the United States. The 
Wheat Exchange at Chicago is even more important than 
that at Winnipeg. 

The wheat prices, both at Winnij)eg and at Chicago, are 
gi\en in most Engli.sh daily papers. They are given in 
cents per busliel. Thus, on a certain day in SejJtember H)4(), 
the price of wheat at Wjnnij)eg wa.s said to be “ Ocl. 841.” 
This means that wheat to he delivered in October was sold 
for 84^ cents per bushel. {Counting the cent as worth about 
ft lialfpenny, this price meant 3s. (id. per bushel, or 29s. per 
quarter of 480 lb.). 

Ihe same kind of wheat was being sold in London on the 
same day on the Baltic Exchange (whicli is the big grain 
market for London) at 326. 6d., or only 3s. 6d. more than 
at Winnipeg. This 3s.. 6d. represents the cost of carrying 
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480 11). of wheat all the wav by railway and steamer from 
WiniiipoK to London — a distance of nearly 5.000 miles. 

Altlmugh North America i.s the largest of the granaries 
of the world. « heat is also grown on the i)ampas in South 
America. The pampas are great level gras,slands in Argen- 
tina, near the month of the river Llate. As in Cana<la. many 
railway.s have been built acros.s the plains to carry the harvest 
to the ports. But the Argentine wheat does not have to 
travel very far, lor the plains reach right to the sea. and there 

are no mountains to hinder the railways. 

% 

In South America most of tlic labourers on the farms are 
half liuliaii. They work very long hours for hiw wages. 
Ik’cau.se t)f this the Argentine wheat farmers can grow wheat 
more cheaply than in Canatla. w here laii'l is dear and wages 
are high. 

'I'he wheat cargoes are shij)ped from ports on the river 
Plate, likclhjenos Aires— which is the capital of Argentina, 
or from La Plata, which is not far away. As the hot weather 
in thi.s part of the world comes at Christmas, tlie harvest in 
Argentina take.s place in January. 

Another important wheat-growing land is Australia. The 
wheat is grown mainly in West Australia, South Australia, 
and in parts of New South Wales. The hnn'cst in this part 
of the world comes in Januarj’ ns in Argentina, bvit in South 
Africa, where wheat is also grown, it is cut in November. 

In Northern India, wheat is grown during the “ winter,” 
or cool season, although the weather there, oven at that 
scn.son, is liottcr than an English stnmner. Most of the 
Indian wheat is growm in the Pimjab or “ Land of the Five 
Rivers,” in the north-west corner of India. The wheat is 
sent by railway to the busy port of Karachi near the mouth 
of the river Indus. Karachi is also an important airport 
for the airway between Britain and India. Indian wheat is 
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INDIA 

WHEAT & JUTE 

Anss un^r 


\:SIND 
7^. Hyderabad 
KftraicKi ^ 


Winter WhtfAt 

Areai under 
Jute 
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India 18 one of the gnat wheat growing lands of tlic world, the erop lK«inir 
grrom dunng the drj-. coot .y>a.son (XoveTnl>er Febnior\') The I’uniali is the 
mam wheat-extorting area the grain lieing Khif>j)e<l from Karachi.^ JuU- is 
gnmn only in tiie hot. wet lands of Itengal, and espcKiallv in tlie delta of the 
Oanges. It Mujiphes hhrv for sacking, and provides maU'ria! for the factories 

in Howrah and Calcutta. 


rather liard, and docs not make such useful flour as Canadian 
wheat. It is harvested in Febniarv. 

A good deal of wheat is also grown in Northern Chinn, 
and on the great plains of Manchukuo, which may be called 
the Canada of Asia. 

Many European peoples grow wheat, but they do not 
send much of their grain to Britain. Indeed they usually 
have to buy com from other parts of the world because there 
are so many people to be fed. Spain. Italy, and France are 
important wheat-growing lands, but they also import wheat 
to help to feed their own people. 
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hi Kastcrn Europe, in eouutries like Poland and Russia, 
the farmers also mow i ve. wliieli w ill ripen on poorer soil, and 
is not so easily tlamaye<l hv liad weather. 

Harley is anotlier iinpt>rtant cereal croii wliieli grows in 
femperale lands. It is used mainly for making malt, which 
is needed htr lireweries. (l<tod hnriev eosts three times ns 
mnc'h as wheat. 'I’he fine.-<t harley in the world is grown in 
North Kiuit. 

Oats M ill grow in a much cooler and damper climate tlian 
M heat. It is grown for fooil in laiuls like Scotland. Ireland, 
Itenmark. and Sneden. In t)ther countries, oats are grown 
as a food for horses. 

Mai/e is rather diirerent from the other c-ereals. It is 
much larger, and the grains grow in a “ eoh.” It grows in 
w armer lands, ami is especially useful ns a food for animals. 
In South Africa the natives call it '• mealies,'’ and the 
.T R, crop is grown for food. A 

^ (ins) great deal of maize is also 

fio i ^ 

: ; ; ; ; ; : ' ; V ■ ; • The most important maizc- 

Uot:/ ; : ; ; i ; ; \i ; i . growing land in the world Is 
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< MMATP or AU.AHAIIAD. 

The gm|>h n typiodl monnoon 
climnte. The toiii|N'rntun* 
fulU Mnw r>(r K., ftiul w over {or 
nix mouths. Notice tlint Iho hottei^l 
month in May, beiore the luuii^m 
hrinpH the min. The wet cloudy 
ncftther heipn to kwp the temjx'mture 
down. The three senAonn in Indin nre 
the mon^n (June-()ctohi«r) ; the 
cool Acason^ W'hieh ss also tity (Novem* 
Ijer^Febniar)') 5 wid tlie hoi season 
(Mnirh-May). In such n climato two 
crops o year are tlie rule. 



JtlCE HELDS IN MALAVA. 


Hup n-fjuin-s a great deal of wafer, whicli l* siii)|.lie«i l>\ Iloorling tiu- fields 
Jn)m the neareat river. As the rivers an- Kwolleri W tin- nioiLsooti nuns diiriiiL' 
inc growing wason. tliis enaljles the flooilmg to be earrusl out easily. Karthen 

banks between the fiehls serve as fo()t|)ath.<. 


the Lniled States of America. The farmers there grow four 
times as much maize (or “ corn ” as the Amerienns eall it), 
than all the rest of the world put together. The American 
farmer does not, however, grow “ corn ” in order to reap and 
tliresh it. Instead he grows “ com ” for fattening cattle 
and pigs. To him Ids maize crop does not mean so many 
bushels of grain, but so many pounds of beef or pork. Much 
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IS nil Old World orr>p. nnd \s ^nnvn nininly in tlir inon^cnm laiuh. Uioc 
IS nlno n farm rn>p in thv soul horn I'.S.A. 


of the inni/.o is cut wliilc it is still preen, for the stalks of the 
plant arc very sweet and juicy. The cattle, when they have 
heen fattened, arc sold to big factories to be turned hito 
“ tinned ” meat. 

Maize is also grown in the warmer parts of Argentina and 
in Rumania, a European country near the moutl» of the 
river Danulie. Most of the maize which is sold in Britain 
comes cither from Argentina, Huinania, or South Africa. 

While wheat i.s the white man’s bread, the coloured races 
of the world live mainly upon either rice or millet. Rice is 
grown in all tropical lands. It needs a great deal of heat and 
moisture, so that most of the rice fields are kept flooded with 
water until just before the harvest. Most of the rice of the 
world is grown in the “ monsoon lands ” of Imlia, China, and 
Japan, There are so many millions of people living in these 
lands, however, that they cannot grow enough rice to feed 
themselves, and have to buy rice from other lands. Most 
of the rice seen in Britain comes from Burma. 
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The rice fields of Burma are flooded bv the lieavv summer 
rains, or from the rivers. The grain i.s cultivated by hand, 
for the native farmers have no macliinery. When the rice or 
paddy has been tlireshed. it is loaded into big sailing boats 
which carry it down to Rangoon. At Rangoon there are big 
rice mills where the brown husk of the paddy grains is ground 
off to make the white rice which Engli.sh peojile like. 

Millet is not u.sed in England, but it is the principal food 
of millions of people in Africa, India, and China. There are 
many different kinds of millet. It does not need so much rain 
as rice, and can therefore be grown at a different time of the 
year. The principal rice harvest is from Xovember to Decem- 
ber in monsoon lands. 

A (iRAix Market Report 

The follo^ring kinds of grain were mentioned in the Dnibj 
Tdajrapk in the daily report on the “Baltic E.xchange. ' 
The Baltic Exchange is the market in London for selling coal, 
oil, grain, and timber. It is held in a large building in the 
City of London. 

Wheat ; W'est Australia (afloat). 

New South Wales. 

No. 1 Northern Manitoba (from Atlantic Ports). 

No. 1 Northern Manitoba (from Vancouver). 

South Australia (afloat). 

Maize : Plata {i.e. River Plate). 

Barley : No. 3 Canada Western. 

Californian. 

Persian. 

La Plata. 

Oats : La Plata. 

No. 1 Canada Feed {i.e. for animals). 

No. 2 Canada Western. 
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OCR FRIEND THE COW 

I T is a very long time since our ancestoi-s first tlioiight of 
keepittg cows. In fact it i.s so long ngo timt it was ali-eatiy 
a luiliit wlien tlte story of the world first came to lie written. 
'I'he pcoi)le of ancient Kgypt used to keep cows. It was an 
old idea evct> to them. 

Before that time tljc cow must have been half wild. I'he 
very first cattle that wc hear ahont in Britain were quite 
wild. 1'heir descendants are still to lie found in the mountain 
islands to the west of Scotland. The islatul of Skye is famous 
for these cattle. 

These wild cattle that roamed the hills of Britain, oven 
hefore man set foot on these islands, had very wide horns. 
'I'licy were not very large, and had long shaggy hair. In 
every way tlicy were very ditTcrent in np|)earance frotn our 
modern farm cattle. 

The cow became useful to man because it could provide 
a regular supply of milk. This was a great change from the 
food of the hunter, and was also good for children. Nowa- 
days milk is a regular food of millions of people, both black 
and white. 

Some races live almost entirely upon milk, or upon the 
cheese and butter which can be made from it. Tltis is 
especially true of those races like the black herdsmen of 

40 
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THE WORLD 




riio Dair^' n.-j-iotLi i)f tho Worl.i iirp sinnil. tnit vcn- |in«lii<«ivr Tli. v ho 

«^lo rainfall Notice the im-at dnir,- n-fioii of W.->trm SilKTia, wliidi 
.TO uoos very larpo quantities of I, utter. I)air>-int' is also oarri.sl on exton- 
i\elj m country diHlriots near larjte dties or deiwlv iHinulatwl iiiflusiriul 

areas, to provide the daily supply of milk. 


hast Africa, or of the wandering Kirghiz herdsmen of tlie 
Russian .Steppes, who keep herds of cattle for a living. 

At first only tliose people who kept cattle were able to 
make use of the milk, but as time went on these people 
learned how to trade their milk or cheese for com or otlier 
things whicli they needed. In some countries wealthy people 
were in the habit of keeping one or two cows in order that 
they might be supplied with fresh milk every day. 

To-day the business of supplying milk' lias' become so 
important that millions of people are employed in it. It has 
become a special job, and the dairy farmer nowadays is one 
of the most important members of the human family. 

Of course, some places are better for keeping cattle than 
others. If the dairy faraier is to obtain plenty of milk, Ids 
cows must be able to obtain plenty of rich green food. The 
meadow lands of the earth are the best places for dairying, 
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for tliere the weather is not too hot and there is plenty of rain 
to make tlie grass grow. 

Tlie best dairy lands also have a ver>' mild winter and not 
too liot a Slimmer, for cattle do not like the cold. They have 
no tliick woolly coat like the sheep to keep tliem warm. It is 
also hard for tliem to tiiul enough food out of doors during a 
cold winter, for. as we know, the grass <loes not grow much 
in winter time. 

In tlie cooler dairy lands the farmers have to take a 
great deal of care of their cows during the cold weather. 
In Switzerland and in several other countries, including 
some parts of Britain, the animal.s are kept in barns during 
the winter. Ihey also have to be fed during the winter 
time, and this is the expensive time for the ilairy farmer. 

Two hundred years ago farmers in Britain could only 
feed their animals upon hay during the winter, and so it 

was not possible to keep 
many cows. Nowadays, how- 
ever. the cattle are also fed 
upon roots such ns turnips 
and mangolds, which the 
farmer grows when he is not 
growing wheat in his fields. 

Another very important 
food which is given to dairy 

n.lMATE or C'OFKNIUQRS, 

IVntnftrk lias a miUi equable climate, 
such as is verj* suited for dairj* farm- 
ing, The winters apd seldom very 
cold (which would mean more ox|>euM) 
in winter feeding), and tho summem 
arc not hot. Rain is well distributed 
throughout the year, and this helps tho 
posturoa. 
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cattle is wliat is called “ cattle cake.” It looks like large flat 
slabs of tliick cardboard, and is made from crushed seeds of 
different kinds. Many of these seeds are grown in very hot 
countries such as India. Tliey are very oily, and tiie oil inside 
the seeds is very useful. Castor oil comes from seeds of tliis 
kind, so does colza oil, and linseed oil. 

The seeds are crushed at large mills to squeeze out the oil, 
and what is left is pressed into large slabs of ‘‘ cattle cake.” 
One of the best kinds of ” cake ” is made from the seeds of 
the cotton plant, which grows in America, and in Africa 
and India. 

Most of tlie.se footls are needed in lands where animal 
food is scarce during the winter. In some dairy countries 
they are not needed. In Australia and New Zealand, for 


example, the winters are so mild that cattle can stop out 
of doors all the year round, and there is always plenty of 


pasture. This makes a great 
deal of difference to the dairy 
farmers in those lands, and 
they can obtain milk more 
cheaply than in countries 
M'herc the cattle have to be 
fed. 

CLIMATK OF AUCKLAND. 

AurkJantl U Iho centre of the New 
ZeaUntl iJairying region. Notice on 
the graph the warm, equable tern- 
peraturr*, much higher than in the 
tiairj' lands of Kiiro|je, and the abun* 
daut rain tliroughout the year. The 
dairj’ herds find ample food out of 
doore all the year round under these 
conditions, and the yield of milk ia 
therefore high. Compart' this climate 
with that of Copenhagen. 
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ATsTlMLlAS IHIHY ( Am i- 

Thon* I'i nnu li tlairyiti^* in S»»nth <'ft>t AuNtntliii, whi rr tlir wnrni WTatlirr ntul 
iun[ilr nun riisun* 'I hr couM ilistnrU of Ni w Siwith Wah.** 

aiul \ n torin an' thr must iin|Miri4Ut ilnirviiit; 


In womc ooniitik's, too. espc<iiilly in the croMilod piut.s 
ot KiJropc ami North Aiuerioa. land is very dear. The ilairv 
farniors near the big cities cannot afford to have largo 
fields, uiul so many cattle have to he put into one field, and 
food lias to be brought to tlieni. 

The most important dairy cotmtrics of the world aix' all 
near the sea in the temperate lands. Holland and Denmark 
arc the most famous dairy countries of Europe. In both <jf 
these there are level stretches of rich meadow land upon 




OrR FRIEND THE COW 


45 


which the cattle can feed. Thei-e are rich meadou.'i. too, in 
parts of Eastern Canada near the .‘sea. 

In these lands the farinei-s keep great lierds of cattle 
^\hich have been specially chosen to give ])Ieiity of milk. 
Of course, the farmers themselves cannot use all the milk 
which they obtain from their herds. Some of the milk is 
sold to people in the cities, but most of it is sent to factories 
to be made into butter or cheese. 

Denmark is the greatest l)utter-making country. Dotted 
about among the dairy farms are large butter factories 
which are owned partly by the fanners. All the farmer has 
to do is to deliver his cream to the factory. In most ca.ses 
the factory sends round large motor lorries to collect the 
cream from the farmers. The cream is separated from the 
milk in a very clever little machine called a “ separator.” 
At the factory the cream is churned into butter, which is 
salted and packed for .sending to otiicr countries. In normal 
tunes millions of pounds of Danish butter are .<ent to Britain 
every year. 

What happens to the rest of the milk when the farmer 
has separated the ci*cain from it ? \Vell, it is used for 
feeding pigs. When mixed with meal and other food, milk 
niakes a very good food for fattening pigs. Most dairy 
hirniers also keep pig.s, and in Denmark the pigs arc sent to 
large factories where they are killed and turned into bacon. 
Ihus Danish butter and Danish bacon are both famous all 
over the world. 

In Holland, the Dutch farmers do not bother so much 
about butter. Instead they turn their milk into cheese. 
Most of the cheese is made on the farms, and is taken from 
time to time to the big cheese markets, wdiieh are held at 
different towns. The most famous cheese market in Holland 
is at Alkmaar. 
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Kulustvf i»us Acfwy, 

A DAS'isii co or>:«ATivr. i>AmY. 

A bu-^y RCCTU' a ro ojicrntivc croftmory* in Z4N>Inn<l. Milk from tho 

furniH is bring <lrlivoitHl. It U in nrAt. ntlmctivc buildings kvicIi as this that 

IMniHh Inittor is nm<h\ 

Dutch cliccscs arc round, and look like golden cannon 
halls. One kind, of which a good deal is sent to Britain, is red 
outside. As the whole of the milk is used in making chce.«o, 
the Dutch farmers do not keep many pigs, and Holland is 
not famous for hacon. 

The farmers of Kastern Canada make both butter and 
cltee.se. and also fatten pigs for bacon and ham. New 
Zealand also semis Imtter ajul cheese to Britain. The dairy 
farmers in these distant land.s wouhl not be able to sell their 
butter or cheese at home, for there are not many people 
living there. 
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J%ito : fJxclu^nc .Vru'5 A^incy. 

hVTCU CM >: USES AT Al.KMAAH, NORTH HOM.ANI). 

Th«o loaiifl of >;oMon glfiU's nro Dut^'h ri'ady for weighing at t)u» 

Wat ohcese markK at Alkioa^ir in North Hf^lIainL Tho chrr*MN arrive m 
wrgi'H from considerable disUna*s, and an* (•Arrii‘<l from the rarial i|\jaytf on 
thw curious sletlges to the weigh 'house. Within the vIkh-m* market, 
the mewt important in Holland, the |K>rt< rs wear very pictiimsipie, old frishionml 

unifonuA, 

They are able, however, to send the butter or cliccse to 
Britain because the cost for carrying goods across the 
ocean is so very cheap. It only costs one halfpenny to 
faiT}' a pound of butter all the way from New Zealand to 
Britain — a dLstance of 12,000 miles. 

Besides the low-lying meadow lands which are near the 
sea, mountain lands are also famous for their cattle. The 
people in countries like Switzerland and Norway are also 
herdsmen. 

In such lands the cattle are kept in bams during the 
'Vinter, and are fed upon hay or roots. Tlien, in the 
summer, the herds are taken up the mountains tio the ricli 
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pasture lands near the snow fields. Every sunnncr, when 
the snow melts on tlic mountain sides, it leaves stretches of 
tender grass upon which the licnls can fcc<l. In S\\ itzerland 
the.se mountain pa.stures are called “alps." and this word 
has given its name to the whole of the mountains. 

In thc.se mountain lanils the hoy.s and womenfolk help 



a great deal with the work, for sometimes the men have to 
be away from home. In Switzerland many men act as 
glides to the tourists who wish to climb the moimtaiiis. In 
Norway the men arc away fishing. 

Usually the family spend tbe summer months in a little 
hut upon the mountain slopes near the pastures. The 
cows arc milked every morning and evening, and the milk 
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is made into c-lieese in a tiny daily. l)uilt on to the luit. 
From time to time the cheeses, wliicli, like those from 
Holland, are nearly always round, are sent down to the 
villages to be sold in the markets there. 

In such a crowded land as Britain cows are kept everv- 
M here, but some parts of the country are better for dairying 
than others. The West Country is famous for its dairy 
})roduce, and so is Ireland. 


In Britain a great deal of the milk is .sold by the farmers 
to big firms, who supply it to their customers in the towns, 
Each morning big motor lorries collect the milk in churns 
from the farms. It is then taken to the nearest depot. This 
is a group of buildings where the milk Is tested, and then is 
put into great gla.ss-lined tanks ready to be sent to the 
distant citie.s. The tanks travel either by road or by rail, 
and when the milk anives in the city it is ready to be put 
into bottles to be sent round to the hoa.ses of the customers. 

The milk which is sold in this way is always “ pas- 
teurized,” that is, it is pa.ssed through an apparatus wliich 
kills the harmful germs which might be in the milk. 
Ihus the city dweller can always obtain very pure milk. 
Of course, all this costs money, and so there is always 
a good deal of difference between the price tlie farmer is paid 
for his milk and the price paid to the milkman. 

In Britain all the buying and selling of milk has to ho 
done through what is known as the Milk Marketing Board. 
Every farmer wIjo sells milk has to send his name and addre.ss 


to this Milk Board, which liavS big offices in London. If the 
farmer sells his milk to a big firm or ” combine,” he is paid 
for it by the Milk Board at a fixed price. 

This price varies slightly between different parts of the 
country. Every six months the Jlilk Board decides what 
the price is to be in each district or “region.” The big 

4 
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7rr]:tkMl 1 'i nil ini|M)rfant ilnirutii: <oiintry. tlio inttli* U in 

siiriunrr intlir In^fi ua tuiow'* at fK uvi\r On* 'inosv linr. In iiit4'r t In* nMinint<4 

lUU'-t U* '^t4dl-fin|. 

firms \\1 m» buy tlio tiiilk pay tlu' Milk Hoard, and the Milk 
ih)ard then pays the faiiner. Tlie fanner does not pet all 
the money, tor he lias to pay for the cost of oolleetinp the 
milk, ami for various other thinps. 

The dairymen who keep their own cows, and sell milk 
(lirect to their customers, also have to send their names to 
the Milk Hoard. Then each month they have to let the 
Board know how many pallon-s of milk they have sold. 

For every pallon of milk which they have sold they have 
to ])ay a certain amount (usually about twopence a gallon) 
to the Board, and this money is used to pay the farmers a 
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little more for their milk. This is verv necessary, for the 
farnjer may only receive eightiK*nce a gallon for' his milk, 
while if he sold it from door to door like tlie dairyman lie 
might get two shillings a gallon. 

The Engli.sh farmer also makes a small (|uantity of 
chee.se and butter. The big milk firms have their own 
factorie.s for making these products. 

Milk is also “ condensed ” by being boiled down. Con- 
densed milk is sold in tins, and can be kept for yeai-s if 
nece.ssary. It is very useful in countries where ordinaiy 
cow milk is scanre. Milk can al.so be dried into a powder, 
which is used as a baby food. 

Perhap.s one of the most remarkable tilings whicb can 
be made from milk is a sub.stanco called casein." Thi.'^ is 
made from curdled milk. Tlie curds are dried and ground 
into a very fine powder. From this casein all kinds of 
things such as combs, coat buttons, beads, and umbrella 
handles can be made. Casein also makes a very good glue 
wliich is not softened by lieat, so that it is used for aero- 
plane constniction. Fancy gluing an aeroplane togellier 
witli dried milk ! 

The modern dairy-farmer makes comsiderable use of 
machinery. The milking sheds are fitted with all kinds of 
equipment, and herds of more tlian twenty cows are usually 
milked by machines. This saves labour, and enables the 
milking to be done in a mucli shorter time than would otlier- 
wise be possible. 

The larger dairies and milk depots also use a good deal 
of machinery for bottling the milk and for the making of 
butter and cheese. Tliis all provides work for engineei's in 
riie factories which supply dairj' equipment. Thus the dairy 
industry has become very important in our modem world, 
find gives employment to a large number of people. 
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THE SHEEP 

sheep is anotlier old friend of the liinnnn family. 

1 'I’lie habit of keeping sheep is as old, if not older than 
that of dairy farming, although for a long while the animal 
was only really useful when it was dead. 

The main objeet of keeping sheep seems to have been to 
obtain a supply of skins, which were needed for making 
warm clothes in a cold and draughty world. This \ise of 
skins for clothing has been practised since the dawn of time, 
and is still followed by various native peoples in the cooler 
parts «)f the world. It is. however, a somewhat wasteful 
habit, sitirc an animal has only one skin. So it was not 
long before men began to use other substitutes, such as 
linen or cotton, made from plants. 

These substitutes, however, were only of use in warm 
lands, while in winter a garment made from sheepskin was 
still the warmest and most durable form of clothing. 

So the keeping of sheep still flourished, and in spite of the 
fact that three-quarters of the human race do not wear 
woollen clothing, there are several hundred million people 
who still look to the sheep to provide them wnth warmth, 
both by day and night. 

Fortunately for the sheep, n discovery was made which 
has enabled the needs of mankind to be met without 
slaughtering the animal. This was that the thick woollen 
coating which grew on the outside of the sheepskin could 
be clipped off and woven into cloth. Just how and when 
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Nolicc that, ajmrt from HriUin* France, an<l Spain, the jjnvit sh<H‘j> r>Mrinj' 
f^^gions on* in the Southern Hcmwpher*'. For it8 ]K>pulotiun aiul si/x? North 

America has verj' few i»hcx*p. 


this discovery was made is not known ; !)ut. like most ne«s 
of real importance, it spread rapidly, so that people all over 
the early world seem to have learned, much about the 
same time, how to shear sheep and use the wool. 

To-day it is e.stimat€d that there are over six hundred 
niillion sheep in the herds of the world. Of these one-third 
are in Europe, and one-fifth in Australia. 

The sheep is a small active animal, who.so original home 
seems to have been in the uplands of Central Asia. Unlike 
cattle it will thrive in a hilly district, while its cousin the 
goat prefers the high mountains. This is very fortunate, for 
it enables men to use the billy parts of their country, which 
are of little value to the farmer, for sheep rearuig. 

Sheep also prefer land which is fairly dry. and they are 
able to feed upon pasture which would be far too short for 
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cattle or liorses. lienee sheep rearing can be carried on in 
the districts where tl>cre is not sufficient rain for arable 
farming, or wliere the soil is too poor to be worth cultivating. 
In Australia millions of sheep are reared out on tlie bush- 
covered plains of the interior, where the rainfall is not 
sufficient for arable fanning. 

The Karroo in South Africa is anotfier dry region 
which supports millions of sheep, ns do the stony 
wastes of Patagonia. 

Thus we see that, as in dairy farming, climate and soil 
play a very important j)art in deciding which parts of the 
earth’s surface may best be used for sheep rearing. Since 
the sheep is protected by a thick, woolly coat, it is not 
aff'e<'to<l by cold weather so much ns the cow. It can 
therelore remain out of doors in the coldest weather, and 
need not be kept in barns during the winter months. 

Nor does hot weather upset 
the sheep so long ns jiasturo 
and water are available. 
A very large proportion of 
Australian sheep are reaietl 
within the Tropics, and on 


CUMATB or BOVRKE, S.S.\V. 

Bourko ia tho ccntiv of the aliwp- 
Innrla of fht» DnrlinR Bnain. Notice on 
the (m>])h the very Itigh aiimmer tern 
peroture® and the low, hut fairly well* 
distributrd rainfall. Thia mcana that 
pas turr, though not plontiful, i^ usually 
to bo found, but drinking water mxiBi 
bo proTidc<l for tho stock. Such a 
cUmato is of little uao for mutton, and 
should bo carefully comparod with 
that of Christchurrii on page 02. 
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THE SHEEP 


many of the high mountain pastures in Asia the heat during 
the day is intense. It is this quality of being able to withstand 
extremes of temperature that causes the fleece of the sheep 
to be in such demand. There is no other material that can 
equal wool for this. 

Thus the sheep is very important to man, and the work 
of reanng and caring for the slieep of the world gives em- 
ployment to millions of people. Many of these shepherds 



live in the hilly districts of the Old World. They pasture 
their flocks upon the hills, while their neighbours on the 
lowlands cultivate the farms. 

In Mediterranean lands, such as Spain, Italy, and Greece, 
sheep rearing is the chief occupation in the hills, and the folk 
from the hill villages trade tlieir wool and sheepskins for the 
com and fniit from the lowlands. In most regions it is 
necessary to keep the flocks upon the move, in order to 
reach fresh pasture, while protection from wild animals 
lorms an important part of the work of the shepherd. 

In the less crowded regions of the world wild animals 
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A K^llHOO Slir.KI’ FA KM. 

Tfn“ Kathk) 14 a vast rvl^'iU at sornruhat harrt*n roiintn* 150 tiiilo^ north * 0.1 “t 
of (*a|M' Town. Tho ^'roiin<l ih ntony ami r<»v«*Tfd with «ninll, luftixl plantH, 

whu h |»r<»virlr ihr only itfkHtnro. 

such ns the wolf still ahoutui, and though these seldom 
attack the Hocks hy day. tlie danger is eon.siderahle at night. 
So towards the end of the day the hill shepherd usually 
drives his Hock into an enclosure or fold. In the East it is 
still a common ])rnctice for the shepherd himself to lie 
acros.s the threshold at the entrance to the fold, in order to 
ensure that his flock .shall bo safe. 

Itj sojuc countries the Hock.s rove from place to place 
so that the shepherds lead a wandering life. Thus for a 
greater part of the year the herdsmen may be away from 
home, while some of the shepherd peoples of the world have 
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no fixed home, but live in tents and spend the whole of the 
time with their flocks. The dwellers on the great steppes 
and upland pastures of Asia live in this way. 

Such people supply wool and skins to their neighbours, 
and attend great annual markets for this purpo.'ie. Often 
the wool is partly manufactured, or may he beaten into felt 
from which blankets, curtains, caps, and even boots are 
made, while the sheepskins may be dyed and made into 
various articles of clotijing. 

Among the more civilized peoples of the world, sheep 
rearing is one of the ordinary activities of the fanner. 
Not only can he sell the wool, but the animal itself supplies 
meat of good quality. For thi.s reason tlie modern sheep, 
such as may be seen in our fields to-day, is what may be 
called a “ dual purpose ” animal. It is reared for mutton as 
well as for wool. 

There are many varieties of sheep, each taking its name 
from the district in which it was first reared, and each having 
special qualities. South Down sheep, as the name tells us, 
are produced on the South Downs. Lincolns or Leicesters 
come from the chalk hills in those counties, and yield very 
fine wool. Mountain sheep, such as are reared in Wales, are 
rather .small, but produce good mutton. 

Where sheep are reared on farms, as they must be in a 
crowded land such as England, they need especial care. 
Disease is much more common than among flocks on the 
wide open spaces of Australia or South America. The 
shepherd has to be a rough doctor, able to attend to the 
ailments of the animals under his care. 

Each day the flocks are counted, and any individual 
sheep which seem ill are given attention. One of the most 
common diseases among sheep is foot-rot, especially where 
the fields are damp and the animals are crowded. At 
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certain times of the year the flocks are pastured on the 
open fields, or are allowed to wander over several fields. 
At others, the sheep are penned in hurdles, to prevent them 
uandcring. and are allowed to cat certain green crops such 
as mu.stard. which have been specially grown for them. 
As each area of the field is eaten off, the hurdles are moved 
to enclose a fresh area. 

The most anxious time of the year for the .shepherd is 
during the lamiting season. Not only the little lambs, but 
also their mothers, need careful attention. The shepherd 
has to be out at all hours caring for hi.s flock. On a large 
farm in a sheep-rearing tlistrict such as Kent, several 
hundrod lambs may be born within a few weeks, and this 
means a great deal of work. 

()j> most farms sheep have to be fed during the winter 
months, but on the hills the animals may go right through 
the winter without any other food than their jwsturc. A little 
hay may be put out when the snow deeply covers the ground. 

All sheep arc dipped, usually twieo a year, in a mixture 
containing poison to kill in.^ects or “ ticks ” in the wool, and 
to dc.stroy germs. Shearing usually takes place in the 
summer, and for this machine clippers are used. Frequently 
big farmers may shear fitr their smaller neighbours. 

In August the lamb sales begin, and farmers buy lambs 
to make up their flocks. Fat sheep are also sent to market, 
and from then until Christmas the markets of the country- 
side are fairly busy. Owing to the low price of wool, English 
farmers rely more upon fattening for market than for 
sliearlng. This is because the sheep farmers of South 
Africa and Australia go in for wool production, and can 
supjily as much wool as is needed by the factories. 

Sheep farming in these southern lands is therefore 
rather diflerent from sheep farming in England. Huge 




• PhtfUy : CornmnnutnUh C»rf. 

VM7X AfSTRALCAN MF.niNO RAMS. 

It in from animals surh as iht's/* that thr vast Imrds of Australia's luillions of 
hlus'j) have* U*cn rt'aml. Tin* mcnno, nliosc boiiu* is on tin* uri<l j^lahau of 
the Sjwvnihli .Mc.si>ia, is a small animal but little fotjd, but having a 

very fine, hea\’y fim'o. Conditiuas in AiistmUn Buit this tyj>e of animal. 

“ runs ” of open bush country are enclosed hy rabl)it-])roof 
wire fencing. The average size of a sheep-run in Australia 
is about a thousand acres, hut there are more than seven 
hundred runs eacli of which is over 100,000 acres, while some 
are as large as an English county. On such a run there may 
he 50,000 sheep. 

The number of sheep on a run depends upon the pasture. 
Tho.se stations which are farthest out, in the drier parts of 
the country, are the largest and carry fewer sheep, for their 
size, than the smaller runs near the farmlands. 

No attempt is made on such runs to rear sheep for 
mutton. A dead sheep is worth as much as its skin, and 
no more. The Australian sheep farmer concentrates upon 
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wool, and for that reason he rears a breed of sheep called 
“ merinos.’' The Australian merino is very hardy, and 
pro(hices a l>eavv Heece of good wool. It is do.scended from 
a herd of Spani.^h merinos that were sent to South Africa 
two hundred years ago. 

The flocks are watclicd by boundary riders— men who 
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rUn of typicftl Auf^tralinn Shearing SIichI. 


ride round the paddocks and spend most of their time out 
in the open. At slienring time the flocks are driven into the 
station, and penned in large “ yards ” ready for shearing.' 

This work is carried on by shearers, who travel from 
station to station. Each man shears from one hundred to 
two hundred sheep in a day. They are well paid, and often 
travel from .station to station in their own cars. 

The work of shearing is done within a lai^e building 
called the wool shed, arranged as sho\^'n in the plan. The 
shcej) are first driven into a drying shed which holds enough 
sheep for one day. It is important that the wool should be 
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quite dry ulien it is sliorn, so tlie slieep are driven in ovor- 
niglit. 

Shearing starts at six o'clock in the morning. Some of 
the sheep arc driven into tiie ‘‘ yard up " and so into the 
peiLS. Along the walls of tlie shed run.s the shearing board, 
a low platform on which the shearers work. After being 
sheared each sheep passes out into another pen, and so 
finally retunis to the paddock. 

At one end of the shearing shed is the sorting room, wlieie 
tlie fleece.s are examined, the bad jiart.s are picked oft. and 
the wool i.s classified according to how it is expected to spin. 
Thi.s classification is one of the most important jcjbs on a 
big .sheep station, for the buyer forthe factory in Europe relics 
upon the wool being properly sorted. It is very seldom 
that any mistake i.s made by the Australian wool-sorter. 

The wool is now packed in bale.s of about 350 lb. each, 
bound with hoop-iron. They are then sent to the port.s for 
shipment to Europe. During the sea.son big auction.s are 
held regularly in Sydney, Melbourne, and CJeelong. The.se 
auctions arc attended by agents of British linns who buy tlie 
woo! for the mills in Yorkshire or Scotland. 

In South Africa most of the wool is auctioned at Port 
Elizabeth, which is the nearest port to tlie Karroo, South 
Africa’s great sheep-rearing area. 

From Airstralia sailing vessels go via Cape Horn, owing 
to the westerly \rinds. Cargo steamers usually travel via Cape 
Town, as by this route they avoid paying heavy canal dues. 

The largest sheep area in Australia lies within the great 
curve of the eastern mountains. From here the land slopes 
gently down towards the centre of the continent, and is 
drained by the river Darling and its tributaries. Most of the 
wool is collected at centres such as Bourke or Menindie, 
whence there are railways to tiie ports. 
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Nc\s’ Zealand is anotlicr important sheep producing 

country. Here, in tlie drier eastern slopes of both islands, 

sheep are roared both for wool and for mutton. Up country 

tlie merino is rearer!, but the famous Cnnterburv lamb is 

% 

produced from a dual-purpose animal called the Corriedale. 

Another big sheep-rearing area is in Argentina, in Sovith 
America. Here, in the drier and more southerly districts 
of the pampas, and extending southwards into Patagonia, 
there are big sheep farms. As in New Zealand, the 
sheep arc reared both for mutton and for wool. Near 
the Plate estuary there arc huge chilled meat works calletl 
“ frigorilieos ” where the animals are killed, skinned, and the 
carca.s.ses arc dre-s-sed for export. Many thousands of sheep 
can 1)0 dealt witl> in a single day, and a large proportion of 
the " foreign " mutton which is sold in our shops comes 
from Argentina. Buenos Aires is the chief port. 

T R. The sheep of Patagonia 


steamers from a number of 
small ports. 

CLIMATE or CHRISTCHCRni, K.t 
The gmpli nhowA (ho cUmato in which 
Cantorhiirj* Inmh ir pnKluwl, Notice 
that the weather 10 alwavR warm but 
never Ukj hot, while (hero in an ample 
and well •distributed minfaU. This 
provider excellent ikostiiri's and cn« 
oblea stock to be fattened. Com|Hiro 
this elitnate with that of Bourkc, 
N.S.W. (pa^re 54), which is in a wool- 
producing rrj’ion. Christchurch and 
Napier are the chief New Zealand 
ports for wool 


are reared mainly for wool, 
which is collected by coastal 




80 

70 

60 

so 

40 

30 

20 

10 

0 

dO 


Vcf^Hpr; 


H.i 


• ( « 

I , I 

• * I 

t ' I 

I I < 

• » I 

• » . 

t 1 • 

• I ) 



, 1 

1 

1 • 

I • 

t 

1 

1 


I 1 

1 

< 1 

1 

« 


1 

1 


4 

« 


1 

1 


1 

1 


1 

1 

1 . 

t 

t 


1 

1 

1 « 

1 

• 


1 

« 

1 . 

1 

t 


1 


1 » 

» 

• 


1 

1 

1 » 

. 

1 


1 

< 

1 1 

4 

1 


••• 

•V 

» 1 


1 




t I 

I ( 
1 . 
• I 
I ( 


i\! ; 

I 


Hollis/; ; I 

< I I 

• » I I I I t I I • I 1 I 1 ) I 

Freezmq PomK 1 I • ! 1 ! ! ' 

• S* 


I r' 

1 


« 


1 

» 

4 

1 

1 

) 

t 

4 1 • 

1 

4 

1 

1 

1 

» 

4 

1 

1 

« 

1 

1 1 1 

4 

1 

1 

1 

1 

» 

4 

1 

4 

« 

1 

t 1 1 

4 

• 

1 

1 

« 

. 

4 

4 

4 

1 

1 

1 

1 1 « 

1 

• 

*4' 

* r 

1 

' 1 


r 

r 

' 1 

4 

1 

1*1 t 

» 

* 

1 

1 

1 

* 

» 

4 

» 

I 

1 

' ) 

1 1 4 

1 

$ 

1 

» 

1 

1 

1 

4 

4 

1 

1 

1 1 

1 1 4 

« 

$ 

1 

« 

1 

4 

1 

4 

4 

1 

4 

r 1 4 

« 

% 


Very Cold' 

» • '4 • f I 



12 

10 

8 


CfL\PTER VI 


BEEF AND LEATHER 

AS well as rearing sheep for mutton or wool, the modern 
iV farmer also goes in for “ store ” cattle, which are 
fattened for beef. These pay better than sheep, for most 
people prefer home-grown beef. The rearing of cattle, 
however, is not such a simple busine.ss as it used to be. 
Certain parts of the world arc convenient for cattle rearing, 
while other distri(ds may be better for fattening the animals. 
In fairly crowded lands .such as Britain the animals may 
move from one di.strict to another every few months. 

ft 

The rearing of store cattle also differs considerably from 

breeding dairy cattle. The dairy farmer aims at producing 

niilk and keeping cows, whereas the cattle breeder is not 

interested in milk, and so he goes in for cattle of a different 
kind. 

The finest beef cattle are reared in the hills in Scotland, 
and yield the celebrated “ Scotch beef.” Anotiier famous 
Ijrced is the Shorthorn, of which most of the great herds in 
Argentina, South Africa, and Australia are com])osed. On 
the windswept cattle ranges of the Far West of Canada and 
U-S.A., where the winters are very severe, a hardy breed 
called Herefords are reared. These animals have a thick 

coat of hair which helps to protect them during the bitter 
weatlier. 

On the great overseas ranches the animals graze on the 
rough pasture lands winch have not yet been taken up by the 
arable farmer. The stock riders keep an eye on the move- 
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South Anjorii'ft is (hr wortiFM j:n'Alr«t cnttlr-ruiuliifi^ Munilry. niul imHlucr.-* 
sornr t>f (lio (ilirsl b<X'f rattle, which arc it'artil on iUc vast linwHlamls in (ho 
Vl\io Hivrr bjvsin atul m Vi noziicla. This photograph shows typical bot*f cattle 
watcas] un a WiirzuoUii ronrh on the llainvi of the Ohii^o. 


iiietJts of the herds, and do not allow them to wander beyond 
the limits of the ranch. In North America most calves are 
born in April. In July the herds arc rounded-up, the yo»ing 
animals arc branded and their horns rcmovc<l. Then, in 
Septejnbor, the yearlings or two-year-olds arc picked out and 
driven off to the stockyards of the nearest railway town. 

Eacli ranch has its own mark or brand, which is burned 
witli a hot iron on the flank of each animal. This enables 
the beasts to be traced should they wander away and join 
another herd. The brand consists of one or moro letters 
and lines arranged in a simple pattern that cannot be easily 
altered. A common brand is a letter within a triangle or a 
circle, or two letters separated by a single line or bar.” 
The ranch may become known by its brand. Thus, ” Circle 
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Y.” or “• Y Circle.*’ means tlie letter Y within n circle ; 
■■ K Triangle ” is a K within a triangle, and so on. 

Some of thcvse western cattle ranches are of tremendous 
extent. One of them, the King Ranch, carries 200.00(> liead 
of cattle, or more than in the whole of Aberdeensliire ; but 
huge herds are now the exception. 

From the stockyards of the cattle town the animal.< are 
sent by train to farmers, who feed them upon green maize 
and other fodder until they are ready to be sent to tlie 
slaughter houses of the big cities. In the corn belt of the 
United States every city has its meat-packing factories, 
where the beef is canned. Tliere is al.so a ver}’ big demand 
for baby beef,*’ as it is called, which is the meat from 
young animals specially fattened. 

Chicago, on the shore of Lake Michigan, is the greatest of 
the meat-packing towns. Its stockyards cover more than 
five hundred acres, and the.se are merely the “ waiting 
rooms ” for the big packing houses. These yards are always 
full, and as fast as the animals are sent into the slaughter 
houses, trainloads of others take their place. 

Within the packing house each animal is inspected by 
veterinary surgeons to emsure its freedom from disease. 
It is then painlessly slaughtered, and the carcass is swiftly 
dealt with by machinery. Tlie skin is sent to one store, 
horn.s and hooves to another, while the meat itself is cooked, 
packed into tinned cans, which are sealed and then re- 
heated for half an hour to destroy any germs that might 
otherwise affect the meat and turn it “ bad.” 

Almost every' part of the animal is used. The horns 
and liooves are made into glue, the skin is made into leather, 
the fat is shredded for suet, the kidneys are canned separately 
and will finally reach their last resting-place within a 
steak and kidney ” pie, perhaps on the other side of the 

(f56) 
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Ill \\\t* rain Khmlow nf thr UmkicA nm vuliiuhio |».ishjrrA wlioro thonAAmh 
c.f IkucI u\ niMlo nrr nan^il. iimirily for U«i‘f c»r loat)ior In Tannila 1ln><niahtv 
lif (Ik* rtiiiiiials ia U*in^ hy can'Iul bnnHimu from jic^li^nv Iut^U on 

li u|> to*ilatv mnt hi's ns 

cnrth. I he tails become o\*tail soup, wliilo the bones arc 
inamifupturcd into ijhosphorus, or nre tninsforinod into 
hone asli, wliioli, wljcn ground »jj> with china clay, protluces 
the finest porcelain. \ onr host tea service may owe its 
tran.slnccncy to a bullock’s bones. 

In C’anadn ronchinfj is slowly changing. The farmer has 
steadily advanced over what once were wide open ranges. 
Now the western rancher goes in for fewer animals of a 
better quality. The old “ cow towtis ” have changed. No 
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longer do the cattlemen ride in, with their '‘(Imps," liigh- 
heeled boots, and broad-brimmed Stetson hats. Instead, 
the beasts are tended by men who probably have been 
trained at a government college. If the rangers go into 
town it i.s l)y motor car : the skyscraper hotels have taken 
the place of the old saloons where the eattlejiien )>layed poker. 

But if cattle ranching is changing in (’anada. it is still 
carried on in the old way in Mexico and Argentina, and in 
South Africa and Australia. In the autumn of lii35 there 
died in Adelaide a man who was knoun a.s Australia’s 
“ Cattle King. ' Xor was the title an empty one, for at the 
time of his death he owned about 'itJ.OOO.tiliO acres of grazing 
land, or about 40,000 square miles— roughly the size of 
Scotland and Wales. 


The cattle lands of Australia are mainlv in the north 

in tlie rich tropical grasslands of Queensland and North 

Australia. The beasts are reared in the back blocks,” far 

b(!yond any town or settlement. Then, after the annual 

” round-up.s,” the herds are moved to the richer ])astures 

near the coa.st. Some of the herds may even be diiven 

% 

slowly southward.s along the great ” cattle track ” acro.ss 
the continent to Adelaide, in South Australia. Flowing 
wells, opened up by the government, provide water along 
the route. 


barge freezing works liave now been established near the 
ports, and these are open for three or four month.s of the 
year according to the number of animals ready for slaughter. 
This depends, in turn, upon the rain. Northern Australia 
has seasonal rainfall, most of the rain coming during the 
hottest months. The amount varies, however, from year to 
year, and if the rain is below the average there is less pasture 
for the herds. Cattle are far more dependent upon water 
than sheep. 
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Australian beef is usuallv frozen, rather than canned, 
and the hides are exported for making leather. Freezing 
does not improve the beef, but it enables it to be kept for 
many months, or even for years. Beef which reaches Knglaiid 
from .South America is only " chilled," i.t. the temj)C‘ratui-e 
is just a little above freezing-point. Chilled beef is better 
tlian frozen beef, but such meat has to be eaten witliin six 
or eight weeks after leaving the work.s. As the ocean 
journey from Australia take.s at least seven weeks, it is not 
po.ssible for them to sell chilled beef, so it has to be 
frozen. New Zealand beef is treated in the same way. 

By far the greater part of the beef imported into Britain 
come.s from the Argentine. There are several reasotts for 
thi.s. In the first place the vast grass-covered plains known 
as the pampas have a splendid climate for cattle. The 
weatlier i.s never bitterlv cold in winter as in North America, 


nor is it inten.sely hot as in 
Australia, while droughts are 
practically unknown. 

Then, too, tlie people who 
reached this part of the world 
and settled there, knew a 
good deal about cattle. For 
centuries the Spanish have 
bred cattle especially for bull- 

CLIMATt or BAHIA BLASCA. 

The jimph show'll the climate of Buliiit 
BlaiiuA, oiH- of till- southern ikiUm of 
the (Himpw. Xotiev that mont rain 
falh during the summer montltH, pro- 
vifling the pasture with mowture when 
it »> most nw^ded. The weatlier is 
never cold. Such a climate is typical 
of good cattle countr3'. 
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figlitinp, ainl llie average Spaniard van ” size up ’ a bullock 
more accurately than anyone else upon eartli. It was 
nafuial. fherefore. that tlie great Spanish landowners in the 
Argentine should begin to breed cattle, and to-day the vast 
herds that are reared on those warm southern pastures 
around the mouth of tl>e river Plate are the linest })eef- 
cattle in the worhi. 

When the cattle trade with Euroj>e first began the 
animals had to be exported alive. 'Fhe discovery of a 
metliod of freezing the nteat, and later, chilling it. made 
it po.ssil)le to increase the trade eimrmoiisly. The crowded 
millions ol factory workers in England needed cheaj) meat, 
and the Englisliman has always been partial to roast beef. 
At the same time the beef had to be good, so the cattle- 
kings of the Argentine sent their agent« to England to Imy 
the finest cattle that could be obtained. At every show the 
prize animals wcix? bought up, thousands of pounds being 
paid for a single champion. From these animals the present 
herds in South America have lieen reared. 

The South American cattle ranch is called an “ estancia.” 
It consists of a number of large paddocks enclosed by wire 
fences, surroumling a low-built, white-walled house winch is 
the homo of the manager. The owner probably lives in a 
jjalatial home in Buenos Aires or Montevideo. The work 
of looking after the beasts is carried on by “ gauclios,” who 
are half ^ipnnish, half Indian. Tliesc half-breed cowboys 
spend most of their time with the herds. Their wives and 
families live in miserable tumble-down shelters, tucked away 
in some comer of the estancia. They cannot rend or write, 
and earn miserable wages, but they are born cattle men. 

Owing to the evenness of the climate the work on an 
estancia goes on throughout the year. Every few weeks, 
trainloads of animals are dispatched to the big ports, wliero 
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CArn.E FARMIXO JN THE BRITISU ISLES. 

Notiro tlial. on the whole, most cattle am found on the 
y^cyieru. or ride of Britain. Hoannf: U coatinod 

DiaiJity Ui Iho mountain ro^fionx, and fattoaing to the arable 
larmlanik where winter rooU are available. 

the meat-works or frigorificos are working at full pressure. 
Great care is used in grading the meat. Each carcass is cut 
up into quarters, which are sew-n up in two layers of thin 
cotton cloth, enclosed in a brown bag, and then hung in the 
cooling rooms until they are transferred to the ships which 
will bring them to England. 

Tiie frigorificos of Buenos Aires can deal with several 
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thousand head of cattle every day, or nearly ten times that 
miinher of sliecj). Montcvicieo. tlje chief city of the little 
state of rnigiiay, on the opposite hank of the Plate, eiin 
<leal with nearly as many more. The whole of tins vast 
output is carried hy vessels which are specially e(|uipped 
with cold-storage holds. The run to Knglaml takes eighteen 
ilays, most of the cargoes being landed at London or 
Liverpool. 

South Africa has also begun to produce chilled beef, but 
at present the amount sent to Ktigland is very small. 'J'here 
are .so many cattle di.seascs and insect pests there that it is 
tliflicult to improve the henis. Cattle sent from other 
countries usually die. atid although the South African 
rajiches ate iloing their best, it will take many years before 
tin* (juality of the beef even ap|)roaclies that from the 
Argentine. Most of the Sotdh African beef is Ixmght by 
Italy or France, which also take most of the frozen beef 
liom Australia. South African beef is sent from W'alvis 
Hay. where a ehillc«l meat works is in o|>erntiot>. 

I he amount of heel sent to Britain from overseas amounts 
to about tons per <lny. Knglish farmers supply nlim)st 
ns mm-h again. The work of sup|)lying home-grown beef 
i.s rather more complicated, l^sually the animals arc raised 
<»n tlii‘ comparatively poor hill pasttire.s in Scotland or the 
West Midlands. When abotit si.x months old the young 
animal.s are sold at the nearest market, or through a'eattle 
denier, ami move to a better fcerling district. After another 
few months the animals will change hands again, and this 
may iiappon four or five times, until at length they reach 
the neighhourhood of a large town or city. Here they may 
bo finally fattened for the butclier. being shut up in stalls or 
yards and fed upon oil-cake and roots such as turnips. The 
chief market in Britain for meat is Sinithfiold in London. 
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Tins movement from j)lace to place is made possil)Ie 
by the use of road and rail transport. Big contracting firms 
will move the beasts in large motor lorries over distances 
wliich were out of the que.stion wlien the animals had to be 
driven. 


Althougii ue might think that beef and milk provide the 
most important reasons for keeping cattle, yet more than 
half the cattle of the world supply neither. Instead, the 
animals are u.sed for farm work or for road haulage. \i liii • 
in other instanc-e.s they are kept for their skins. India is 
the greatest cattle country in the world, more than one- 
third of the cattle of the world being found there, yet the 
Itulian peoples are vegetarians and would not eat beef if it 
were offered to them. To them the ox is a useful servant 
and beast of burden, u bile it.s skin provides a material w liich 
is very u.seful to the rest of the world. 

Ihe true Hindu will not touch leather, for it is to him 


unclean. 'Ihus the Hindu boy weal's samhds made of grass 
rather tlian of leather, and he will not play football with a 
leather ball, nor cricket except with a composition ball. 
Ihese little |)rejudices may seem curious to us, but they are 
very real. They are the more remarkable in a land where 
there is a cow or Imllock for every two people. 

The use of skins was one of the very earlie.st inventions 
in the history of the human race, hut skin and leather are 
two very different things. The hide of any animal rapidly 
stiffens, and until it is “ tanned ” it is of little value. The 


process of tanning converts the skin from a hard, stiff 
substance to soft supple leather. 

■To do this the skin has to bo carefully soaked, scraped 
to remove any hair or flesli, and soaked again in chemicals, 
file substance which helps to change the skin into leather 
la found in the leaves and bark of certain trees or shrubs. In 
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Britain, oak bark is used, but most of the tanning li(juid.s 
ai-e prepai*ed from wattle bark. 

There are many kind.s of wattle, uliich is a native of 
Australia, but is now grown e.xtensively in South Africa. 
The tanning re<iuires a great deal of skOl. and is usiuillv 
carried out in large tanneries in districts wJiere sujjplies of 
the needed chemicals aiul oil can be obtained. Before tlie 
leather is finislied the skins may be split into several thinner 
layers. Warm oil is al.so ruhbed into the leatiier to make it 
pliable. The folk who do this work are called ■' curriei-s. ’ 

Leather is very tough and hard wearing. It is used all 
over the world, e.xccpt in India, for hoots, slioes, or sandals. 
It is the only satisfactory material for saddlery, .straps, and 
harness. In some cities, such as Northamj)ton in England, 
or Cincinnati in America, the leather trade gives employ- 
ment to tens of thousands of workers. 

In addition to its uses for shoes and harnc.ss, leather has 
Ijoen used for the upholstery of furniture for thousands of 
years. The manufacture of sj)ecial leathers, of different 
colours and textures, is most important, and vav'it quantities 
are used for the interior of motor cars. 

Other kinds of leather arc used for bookbinding. The 
Arabs Imve been skilled in the manufacture of soft, coloured 
leathers for centuries. The leather known as “ morocco ” is 
prepared from goat-skins. 

The demand for leather for upholstery and for book- 
binding is so great that a big industry has grown up in the 
manufacture of imitation leather. This is made from heavy, 
closely-woven cotton cloth, which is dyed and covered with 
an oily layer of a paint-like substance. The fabric is then 
dried, baked, and polished. As much as a hundred million 
yards of imitation leather of various kinds is used every 
year. 



(’hapter VTT 


WHAT WE DRINK 

If all tlip skv wore paper, 

And all tlie .soa weio ink, 

An<l all the trees wore brea^l and cheese, 

Wliat sliDiild we do for drink i 

T HIS clriiikitj^ (luestioii has always been a problem. 

We eno go without food for cpiite a long while without 
anything more than discomfort, but wc cannot go without 
rhinking for more than a few hours withotit becoming ill. 
Ftntunutely, owing to a most eftioient distillation and 
filtering proee.ss, aided by a wonderful system of distrilmtion, 
there are very few parts of the earth without a good water 
supply. 

Kvaporation from tlte sen and other places where 
water has collected on the surface of tlie earth, enstircs that 
absolutely pure water is secured in the clouds. The winds 
carry the.se water .supplies to the most remote corners of the 
earth, where the water, still absolutely j)ure. is relea.scd ns 
rain. Upon reaching the ground the water flows along 
chantjcls that, in the course t>f centuries, it has worn out 
for itself, or soaks into the earth to reappear a little farther 
away as springs or wells. 

Mankind has made use of this provision by building 
homc.s ns near as po.ssible to a water supply, and. in general, 
water is still the main drink of the people upon the Eartli. 
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Nowiulavs in crowded lan<ls. where tens of thousands of 
people aie herded together in streets of hox-like houses, and 
where the water i.s likely to lose its purity because of the 
work or habits of the dwellei's, it has become a serious 
matter to provi<le a good water supply. 

Kvory city and town of any size has its own organization 
to supply pure water, while all but the smallest villages are 
usually linkc<l with the nearest town supply. 

In most towns the water is obtained by juunping fjoin 
very «loep wells. H(»re holes, a few inches in diameter, are 
drilled through rocks until water is reached, perhaps at a 
dc[»tli of several humired feet. Pumping machinery is 
installed at the top of the lutie holes, and the water is 
pumpe<l to a large tank or reservoir holiling thousands or 
even millions of gallons. 

From the res«*rvolr the water flows along large pipes or 
mains beneath the surface of the streets. .Sntaller pipe.s 
carry it to the luuises. and so when wc want water we have 
only t<i turn a ta|) t») obtain it. Wc can be certain that the 
water is lit to dritik because the engineers at the water- 
works are able to test it. and. if neec.ssary. purify it. 


Impurity in water is usually caused by what are called 
'■ bacteria.” The.sc are tiny living cftjaturc.s which swarm 
everywhere. They are found in the soil, in the air, and in 
both plants and animals. A few thousand of them will go 
on the head ot a pin. and they multiply so qniekly that even 
a single gerju may become as many as several miilion within 
twenty-four hoiu*s. 

Most of these bacteria arc quite harmless, and perform 
useful tasks in the life of nature around u.s. A few, however, 
are definitely harmful. These may cause di.sea.se. Some 
of the most deadly di.sease.s, which annually kill millions 
of people, are spread through impure water. The most 



70 


WKUSII \\ \TKK Fon lUmifNiJIf \M. 

I^ko Rhyrulcr, in(Vntral W'ulrs, uhuli bapjiJir^ Hal< i for r»irrnr(i;'li.ini. 


80 


THE LIFE OF MAX 


common are typhus, enteric fever, and cholera, which are 
now very rare in Britain hut are still very pi-evalent in the 
East. 

Altliouglj water has always been the main drink of the 
world, men soon discovered that. compared with other drinks, 
it wa.s ratlier tastelc.s.s. The result was that, although water 
supplied the needs of everv<lay life, almost every country 
lias now its own tastes in drinks, ranging from the tea, 
con'cc, or cocoa of western lands to various fruit or 
vegetable drinks in the Tropics. 

Moreover, in his search for a little variety in Ins drink, 
man lias discovered how to manufacture (piite a number of 
more or less tasty beverages. Of the.se, various kinds of 
beer or spirits are the most widespread, while in certain 
{)arts of the earth wine forms the chief drink. 

\Vc do not know who lirst discovered wine, or where 
it fn*st originated, but it is probable tliat it was tlie very 
first drink to come into general use. Tlie vine was plentiful 
in the orcliard lands where man first found his home upon 
earth. 

The early wines seem only to have been the fresh fruit 
juice of the grape. The butler who served the wine at the 
state banquets in Egypt, prepared it by squeezing the 
grape juice into the wine cup. Such a drink was very 
pleasant, and not particularly intoxicating. As time went 
on. however, men began to store wine, and it was soon 
discovered that this made a great deal of difference to the 
fruit juice. While the flavour altered somewhat, the drink 
now’ had certain after-effects upon the folk who drank it. 
Some of these effects were pleasant and invigorating, so that 
merriness and light-heartedness wore soon connected with 
drinking wine. On the other hand, too much of the new 
drink was harmful, causing drowsiness and heaviness. 


WHAT WE DRINK 


81 


To-day wine is the principal diink of the lands borrler- 
ing the Mediterranean 8ea. France is the greatest of the 
wine-making countries, producing over a thousand million 
gallons every year. In ad<lition, the Freiu h buy anotlier two 
hundred million gallons above what is sold to other countries. 
The amount of wine drunk in France average.^ three-C|uaiTers 
of a j)int per day for every man. woman, and child. Tins 
huge demand is supplied by over one and a half million 
vineyards, one-third of which are owned by peasants. 

Italy i.s another great wine-producing country, and Spain 
comes third. In these land.s wijie is the only l)everage for 
the majority of the people, w ho seldom drink water unless it 

has been boiled. i),,;,. ’ 

In Britain nowadays very few people drink wine except a.s 
a luxury or as a medicine. This is partly due to its high cost. 
At one time in the Middle Ages wine was cheaper than beer, 
and could be bought for as little as a halfpenny a gallon, 
but nowadays tea and coffee are the most popular drinks. 

Like wine, the making of beer is of great anti(|uity. It 
was a popular drink in early Babylon long before the 
Fharaoh.s reigned in Egypt, being drunk alike by kings and 
labourers, by mistresses and maids. Brewing was also 
im|Hjrtant in Egypt, and many records have been pre.served 
of the making of beer in those far-off days. 

When the Roman legions fought their way into Central 
Europe they found that brewing was quite well known, while 
to-day even the most primitive savages make some kind of 
beer. The making of beer is therefore one of the oldest 
and most ^ridespread occupations upon earth. 

The material used in the manufacture of beer is some 
kind of food-corn, with the addition of flavouring. Barley 
is principally used, but the Japanese use rice, the Chinese 
use millet, and in South Africa the Kaffirs employ maize, as do 
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tho Indiatis <>f Sdutli nial (’ontral America. TKe motluuis of 
mamifactuie vary, hut the general idea i.s the same. The 
crushed corn is cooked ns a kind of thin porridge or inaslt. 
This is then allowed to stand until the mixture begins to 
ferment. During this time alcohol is slowly forming in the 
liquid. When the process is complete the liquid is poured off 
and forma “ beer.” 
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It is a far cry from these simple methods to tlie work in 
a modern brewery, where the buildings may cover many 
acres. This great development was due largely to the 
monks in the great monasteries of the Middle Ages. Even 
the strictest brotherlioods had their own breweries, and 
during the centuries following the Norman Conquest tlie 
general quality of tlie beer was greatly improved. It was 
the monks who first hit upon the idea of adding hops to the 
beer to improve tlie flavour. 

Brewing was not confined to the monasteries, however, 
and alehouses, the forerunners of the modern “ pulilic 
house ” became common. Each of these had its own 
brewing house, and. in addition, beer was brewed on every 
farm and in every gentleman s hou.se up till the middle of 
the nineteenth century. By that time large brewing firms 
began to buy up the smaller breweries, and to-day the 
manufacture of beer is in the hands of a small number of very 
large companies. 

The brewing industry is very important to the farmer, 
and many thousands of acres of barley are grown every year 
to supply its needs, while large quantities are bought from 
abroad. Generally speaking, the brewers pay better prices 
for barley than any otlier users. The barley is treated in 
such a way as to cliange it into a substance called malt, and 
from this malted barley the beer is brewed. The average 
amount of beer drunk each year in Britain amounts to about 
fifteen gallons per liead, the consumption being highest in the 
big industrial districts. 

Although this may seem large, it is much less than in the 
grain-growing districts of Central and Eastern Europe, where 
beer forms almost the only drink. Side by side w'ith the 
manufacture of beer, the breweries also manufacture 
vinegar and yeast. 
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Another industry of considcnilde value to tlio fanner is 
(he niamilacture of spirits sueli as wliisky. rum, and hratidv. 
'J'hese are niadc hy eoneentrating the alcohol obtained 
in brewine. Broadly speaking, whisky Ls nnule from grain 
such as barley or rye. nnn from sugar-cane, and brandy 
from wine. In m<tst countries the inannfaeturc of sncli 
licpuns is carefully contnilled or even prohibited, while 
heavy taxes are levied ui)on the manufacturers, Ixjth of beer 
and spirits. 

Within the past century a great change has taken place 
in Kngliind. and nowadays tea, cocoa, and cofree arc the 


I'hief liousehtild drinks. The.se are prepared from the pro- 
tluee of plant.s which grow only in the tropics, and from 
w hich a hot drink can be made to which sugar atul milk 

may bo added. 

% 


Ten. the most popular of the thrt'e. is made from the 
<lried leayes of a tropical shrub which is an impewtant 
crop in certain parts of mon.soon Asia, and has been cidti* 
yated since remote times in China. In 1 «:m it was discovered 
(hat the tea plant was gn)wing wiltl in As.snm. in north- 
east India, and an attempt was matlo to cultivate it for the 
market, Since that time (he cultivation of the plant has 
spixmd not only over Assam, but to Ceylon and South Africa. 

J he wihl ten plant of Assam grows to the height of a 
fair-si/.e<l tree, and its leaves arc larger than that of the bush 
tea plant of China. As cultivated, however, the plant is 
pruned and cut back, so that it forms a low bush convenient 
for picking. The young plants, raised from seedlings, are 
planted out in rich, well-drained soil. Normally a gentle 
slope is most suitable, and most tea-gardens are on hill- 
sides which have been carefully terraced. In Ceylon the 
jilantations arc at from 3.000 to 6,000 feet above sea-level. 
In Assam the plantations are quite successful on the 
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plains, but deep drainage channels are provided and the 
bushes are grown upon tlie ridges between the channels. 

Plucking begins in the third year, being carried out 
every seven to ten days. The end bud and two leaves are 
taken first and then, as tiie young shoot.s develop, their 
leaves are removed. At the end of the season all the leaves 
are taken. The plucked leaves are at once carried to tlic 
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withering house to coiuinencc the process of manufacture 
into the tea which we buy. 

Large numbers of workers are needed on a tea e.state, 
and the plucking must be done carefully. Over a million 
workers, including women, are employed on the Assam 
tea plantations, working under the direction of white 
overseers. 

The English-speaking countries of the world drink eight 
times as much tea as all the rest of the world together. Most 
of the tea used in Britain comes from Ceylon or Assam. 

Another important beverage is cocoa. This is made from 
the seeds found in a fruit which grows like a red cucumber 
on the trunk of a small tropical tree. The cocoa tree, or 
cacao, to give it its proper name, was first discovered in South 
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America. It needs a ricli porons soil, and was introduce<l 
into West Africa hy the Portiipuese and Spanish, who made 
small plantations in the islands of Fernamlo Po and St. 
'I’lioinas. 

Sixty years ago a native of Aeera. on the mainland, 
hrmight a few eneao pods home with him from Fernando Po. 
'I'lie seeds were planterl, and the trees <iid well. As a result 
other natives began planting. I.,argo areas of tropienl 
forest land were cleared, and cocoa farms developed rapidly. 
To-day the (Jold (’oast produces more cocoa than all the rest 
of the world together. 

Tltc trees, grown from seedlings, are planted about 
twenty feet apart, and commence to fruit in four years. 
Small pink flowers appear on the trunk and main branches, 
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and are followed by large pods the shape of a fat cuciirnhcr. 
These are carefully cut from the tree so that the flower-hud 
for next year, which is beneath the pod. is not damaged. 

The pods, piled in great heaps, are next cut open with a 
heavy knife, and the seeds, surrounded by a snow-v lute jnilp. 
are scooped out. The seeds are now spread out on large 
tra5’s to dry and are allowed partly to ferment. When 



ready, the seeds are packed into bags and sent down to the 
coast by rail or by motor lorry, to be exported from Accra 
or Takoradi. 

The growth of cocoa farming in the Gold Coast is an 
interesting example of the fact that black men, without 
much white assistance, have been able to build up a new 
industry by their own efforts. 

Cocoa is also j)roduced in the West Indies and in Central 
America, 

Coffee, the third great household beverage, is not so 
poj)uIar in England as in continental countries. Although 
the plant, of which there are several varieties, is a native of 
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tlie Old World, the area of its greatest cultivation at the 
present day /is in tlie State of Sao Paulo in south-east 
Brazil, where more than one-half of the coffee of the world 
is grown. The rainfall, which is mainly in suininer. i.s not 
excessive, wliile the warm dry winters are good for harvest- 
ing and drying the crop. The plantations are found up to a 
height of 2,500 feet, within a belt which is practically safe 
from fro.st. 




As cultivated in Brazil, the coffee plant grows to a height 

of 10 to 12 feet, being ke[)t within this size bv pruning. 

Ihe trees begin to yield in their fourth year. Two or even 

three “ flu.shes ” of blossom may appear in one year. The 

fnjit, which has the size and appearance of a deep red 

cherry, is ripe about seven months after blo.ssoming. Thus 

flowers and fruit are to be seen on the same tree at any one 
time. 

After picking, the “cherries” are dried on a brick- or 
stone-paved yard. Here they are spread out in the sun 
and are continually turned until quite dry. When dry the 
fruit will keep indefinitely. Within each fruit are two seeds, 
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each encased in a parchinent-likc covering. \'nri<)us pro* 
ccs.scs arc necessary before the seeds can he separated from 
the fruit and from tlie parclnnent lascs. involving tlie u.se of 
expensive e(pu)»inent. Large estates pay better than small 
ones because of tliis, The c<*fl'ec is exported mainly from 
Santos and fnmi Hio de Janeiro. 

Another im])ortant household drink which is becoming 
increasingly im|K)rtant nowadays is what is known to British 
and American chiklren as “ iK)p.'’ This consists of water 
flavoured with different kinds of syrup, anil made fizr.y by 
having carbon-dioxide gas forceil into it under pressure. 

The manufacture of these ■' soft drinks ” or “ mineral 
waters ” is a very big industry. In the U.S.A. over 
£10().(l00.00d is s|)ent on soft drinks every year, as American 
folk use them all the year round. In Britain they are drunk 
more during the hot weather, and the amount sold dejiends 
ujxm the season, but even British folk are getting into the 
habit of drinking “ |>op,'’ and there arc large firms with 
fleets of motor vehicles on the n)ads which deliver bottles 
of mineral waters or fruit tlrinks regularly from house to 
house. 

Mineral waters are made in well-e(|uippcd factories, where 
thou.sundK of bottle.s are washed, sterilized, filled, and 
stoppered every hour. Usually a measured quantity of 
syrup is put into each bottle. The bottles are then tilled 
up with the aerated water and stoppered. The making 
of the syrujw is carried out by firms who do nothing else, as 
the sugar, fruit juice, and colours have to bo of a sjieeial 
kind. The water itself has to be very pure and the gas is 
forced into it under pressure. The carbon-dioxide gas is 
supplied in steel cylinders from chemical works. Certain 
kinds of drinks such as ginger beer are made in a slightly 
different way. 


Chapter VIII 


EAT MORE FRUIT 

W E have all seen the familiar .slogan “ Kat Moke 
Frhit.” The idea, of course, is that by so doing we 
shall not only be doing good to ourselves, hut we .•jhall be 
giving work to the folk uho are engaged in producing or 
selling the fruit. 

The growing of fruit is a very ancient occupation. The 
two men first mentioned in Biblical history were fruit- 
growers, and mo.st of the fruits which we enjoy so much to- 
day have been cultivated upon earth for tliou.sands of ycai-s. 
Practically all of them were found originally in the warm, 
sunny lands of the Old World on the edge of the 'J’ropicR— 
especially in the countries bordering Mesopotamia, the 
cradle of the human race. 

The early fruit-growers were u.sually gardeners who 
tended a few trees producing different kinds of fruits, more 
for their own needs than for sale. Indeed the very tender- 
ness and juicy character of ripe fruit make transport over 
any distance very difficult. Most of the fruit was grown for 
eating, but at least two fruits attracted special attention for 
other reasons. 

In those days the three necessities of life, apart from 
clothing, were corn, wine, and oil. The corn was needed for 
bread or porridge ; the wine was needed for drink in a 
land where tlie water was always a doubtful quantity ; 
finally, the oil was needed in the preparation and cooking of 
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food, supplying tl>e fat wliich is so essential for human cxi.st- 
ence. Thus we find tliat the grape and tlie olive were the 
very first fruits to receive special attention. Most house- 
liolders possessed at least one vine and one olive tree, while 
the more enterprising individuals who had suitable ground 
to spare, went in for growing as many vines or olive trees as 
possible, selling or trading the produce to the large number 
of folk who, being shepherds or herdsmen, were unable to 
supply their own needs. Thus vineyards and olive groves 
represent the very first efforts on the part of man to develop 
fruit-growing on modern lines. 

It is to the proprietors of these early vineyards and 
oliveyards that we owe our ideas of pruning the trees and 
improving the ground beneath them, while the fruit-growers 
of California, though they may not realize it when they 
irrigate their orchards, are only following a practice that was 
old in the days of Abraham. 
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THE VINE 

The vino and the olive are still the most important of the 
onltivated fruits in the Near East and in the lands bordering 
the Mediterranean Sea. Their cultivation, especially that of 
the vine, has also spreatl to other corners of the earth wliere 
similar sunny weather is enjoyed. 

'Fhc vine is a climbing jilant with fairly deep roofs. It 
needs a warm, sunnv situation with a moderate amount of 
rain, and thrives best in what has come to be known a.s a 
Mediterranean type of climate, i.c. the kind of climate found 
in Italy or Palestine — very hot. stmny summers with little 
or no rain, and mild, damp winters. 

Such weather ocettrs otdy in a few j)laee.s upon earth. 
Its existence is duo to the wonderfiil way in which the earth 
spins at an Angle to the sun's rays. As a lesult we not 
only get our seasons, hut the great holts of wind which 
encircle the earth swing northward and southward with 
the acavsons. 

The widest of the.so belts of wind is that of the Trades, 
those steady cast winds which were such a help to the early 
traders in their clumsy sailing ship.s. The Trades encircle the 
earth in a double belt which extends for about two thousand 
miles on either sitle of the Equator. On the outside of this 
belt, i.e. to the north and south of the Trades, is another 
area of rather stormy winds blowing from the west, so these 
winds became known as the Bravo West Winds, or more 
simply, the Westerlies. These winds blow in tho cool 
temperate parts of the earth, and Avherover they cross the 
oceans they bring clouds and rain. Britain, in common with 
tho west of Europe, lies within this belt of Westerlies and 
so it is likely to have rain at any season of the year, especially 
in the west. On the other Imnd the Trade Winds blow 
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towards the Equator. aiuJ so Ijccorno wanner and therefore 
drier. 

If YOU look at a niaj) of the de.serts of t)ie world, you \\ ill 
find tliat they ai'C almost all witlnn the belt of the Trade 
Winds. 

Xow the sunny fruit-growin« lamls of the world lie just 
on the edge of the Tra<le Wind belt, and, a.s lias been re- 
marked, these belts of winds swing noi lh and south with the 
seasons. The result is that in summer tlie Mediterranean 
lands have very dry Trade Winds blowing from the east. 
This produces a hot cloudless summer with clear blue skies. 
In winter the winds have moved .southward, and tlicn tlie 
Westerlies have their turn, sweeping in from the ocean and 
bringing clotid.s and rain. 

This also haiipens in California, on the west coast of Norlli 
America, and in Central Chile, near \‘alparaiso, on the Pacific 


coast of South America. Only 
tlie tip of South Africa ex- 
tends into this favoured belt, 
and so only the comer around 
Cape Town receives this 
“winter rain.” Tlie same is 

CLIMATE OF NAI’LE-S. 

This graph xhowA a typical Moflilcr- 
randan climate with hot dn* Hummon 
mild clamp wintem In aij<*h a 
climate pasture is waire, and plants 
need Hpecial equipment to enable them 
to mrvive the lonj? roinWH Rummor. 
'' inter wheat and barley are han‘c*Rtc<l 
in April or May. Fruit (cRivoially 
Ilio vine, olive, and oninge) ripena 
rea<!jly. Compare thU climate care- 
fully with that of Cape Town (rw'go 
iOl) 
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trtjo of the soutliern const of Australia from Spencer Gulf 
to Melhournc. 

'Phcso arc the s|>cciany favoured fruit-growing areas of 
the world, and if you are good at noticing tilings you will see 
that each of these fruit Intxls lies on the west of a large land 
aix>n, and at about the same distance from the Equator. 

'I'he vine is cultivated in all these areas, but France, 
Italy, aiul Spain are a long way ahead of other countries in 
this rcganl. The fruit is very much affected by the amount 
<if rain. Too much rain means a poor quality of grn|)e, 
W’atery and nei<l. while too little rain results in small fruit, 
too sweet for wine-making. Hence the finest wine-pro- 
ducing areas are in Western Europe in the countries men- 
tioned, while the grapes of the Eastern Mediterranean 
(which is farther away from the influence of the west winds) 
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and the fruit from the dry, south-east coast of Spain, are 
marketed as dried fruit, such as raisins or sultanas. 

Tliis use of the grape owes much of its present im- 
portance to a religious influence. The fierce desert warriors 
who carried the teaching of the projfhet Mohammed west- 
ward were forbidden to touch wine. The result was that 
in the vast empire of Islam, which extended over the fruit 
lands from Spain to the banks of the Indus, \nne-making 
was discouraged. The Wneyard owners, however, were not 
to be beaten, and a large trade in dried grapes developed. 
This has continued down to the present day. The varieties 
of fruit now grown in California or Australia for sun-dried 
raisins were originated by the Moslem teetotallei-s, who also 
taught the Europeans (often at the end of a whip) the be.sf 
methods of irrigation. 

In the wine areas the soil determines, to a very large 
extent, the quality and flavour of the wine. Tims the 
limestone soils of Burgundy produce a type of wine very 
different from that produced on the chalk soils of (’hampagne. 
The comparatively poor soils of hillsides often yield finer 
^yines than the richer soils of the plains. In Europe the 
finest wines are invariably produced in hilly districts, 
e.specially where the vineyards are on sunny slopes. 

In a few districts graiHJs are grown for the table. Great 
care is needed both in picking and packing the fruit. Tlie 
method usually followed is to pack the bunches of grapes 
m barrels in cork dust. This ensures their arriving at their 
destination in good condition. Almeria, in Southern Spain, 
JB the centre for table grapes, and South Africa also 
supplies our home market. In northern countries outside 
the fruit belt, table grapes are grown in hothouses. 
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THE OLIVE 

The olive ranks with tlio grape as one of the oldest culti- 
vated fruits. It does not need so imich rain and will grow 
in the jioorest soil. It has been grown for thousands of 
veal's in the eastern Mediterranean lands, and its cultivation 
has spread into Italy. Spain, and Southern France, besides 
being carried to remote lands such as California, Me.vieo, and 
Chile. I'he Spanish eoiupierors of the New World took the 
olive with them. 

'I'hc olive tree grows very slowly, and is never more tluin 
twenty to thirty feet in height. The ti-ecs are usually raised 
from cuttings or suckers, and aiv carefully pruneil to pi-eservo 
the flower-shoots and to ket‘p the trees a convenient shajie for 
l)icking. The trees thrive best on a jioor stony soil, and 
jireferably near the sea. 

1'he ripe fruit is plum-shaped ami varies in colour, being 
usually a very dark brownish-green. The flesh, when 
crushed, yields a valuable oil, while the unripe fruits are 
pickled to be eaten ns de.ssert. Jars of pickled olives were 
di.seovercfl among the ruins of Pomi>eii. Picking is usually 
carried out by hand, ami the ripe fruit is then conveyed to 
the mill for crushing. 

Jlcfore the fruit is pressed the kernels are removed. 
The finest oil is obtained by gently pressing selected fruit. 
The pulp is then pressed again to yield a cheaper oil, after 
w hich it is mixed with hot water and pressed again to obtain 
poorer oils. Two further qualities may also be extracted. 

The three greatest olive oil producing countries are 
Spain, Italy, and Greece. These supply over five-.sixth8 of 
the world’s oil. Of the Italian oils, the most celebrated is 
that produced in the tiny sunlit valley of Lucca in Tuscany. 

Another fruit which seems to have been cultivated in 
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orclKinls at a very early date is the |>(nnegraiiate. Unlike 
other iVuits from tlie East, this has never become impvdar in 
western countries, although a few are to be seen in tlic 
fruiterers' sljops from time to time. It is a yellowish-brown 
fruit, the si7,e of a large c*range, surrouiuled by a bard, 
leathery skin. The inside is packed with small .seeds set in a 
sueet, juicy pulp. It is still one of the most common atul 
jKipular fruits in the Near East. 

CITKUS FHUITS 

Yet another frviit which has been cultivated in China 
and India for thousaiuls of years is the orange. The tree 
needs a warm sunny climate with plenty of rain. In Spain, 
where one-tliird of the oranges of the work! are grown, most 
of the orange groves are irrigaterl to supply the necessary 
water t»i the roots of the trees. 

The (»range tree is fairly small and .seldom bears until 
the tetith year, but it has a long life and will yield from four 
hundred to a tbo\i.sand oranges a year for as much ns eighty 
years, The white blos.som appears in the spring, but the 
fruit does not ripen until the following spring. Thus Bowers 
and fruit may be seen on the tree.s at the same time. 

There are two principal kinds of orange — the sour or 
Seville <)rango, grown extensively in Spain, and the sweet or 
China orange, which is smaller and has a thinner skin. From 
the.sc many different varietie.s have been obtained, such as 
the Jaffa, the RIalte.se or blood orange, tin? Californian navel 
orange, the Tangerine, and the Satsuma, a fine Japanese fruit. 

California is now the greatest orange-growing district in 
the workl. This fertile valley, shut in by high, snow-capped 
sierras, has an ideal climate for fniit -growing. Rloreover, 
the fruit-growers are not even dependent upon the skies for 
rain, for the melting snows provide all the water needed 
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in tlie great fruit orchards. Huge dams hold back the 
water in tlie mountains that it may flow through pipes to 
the places where it is most needed. 

Florida, the land of flowers, where winter never come.s, 
is also celebrated for its oranges. 

Most of the oranges seen in the shops in Britain come 
from Spain— mainly from Andalusia, Valencia, and Murcia. 
The fniit is picked before it is cpiite ripe, otherwise it woiild 
not stand the journey. It is then carried in large baskets, 
slung pannier-wise on donkeys, to the big packing sheds. 

Here dozens of women and children, sitting uj)on the 
ground, sort the oranges and grade them according to size 
and quality. They are then w’rapped in thin pieces of tissue 
paper bearing the name or brand of the grower. The first 
oranges begin to arrive in time for the Christmas market. 

In Italy ()ranges are grown on the fertile sunny plain of the 
Campagna, behind Naples. 

Japan, Palestine, Australia, 
and Algeria also produce a 
fair quantity, and oranges 
even reach this country from 
Sao Paulo, the important 
coffee state in Brazil. 

The orange is only one of 
a group known as “citrus” 
fruits. These include the 

cmmate oe cape town. 

The Oftpp comer of South Africa haa 
a Mediterranean typo of climate, and 
is thcreforp an important fruit-growing 
ivgion. Notice the marked similarity 
in the diKtribution of rainfall at Capo 
Town and at Naples (sec page 95). 
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lemon, its cousin tlic lime, niul the grape-fruit. The lemon 
is a native of India, and seems to have been introduced 
l)v the Arabs into Spain at the time of the Crusades. It 
is now grown largely in Sicily. Italy, and Spain, and 
also in California, It is a more profitable frxiit than 
tlie orange to grow, for it will keep longer and is not 
so easily damagc<l. The great value of lemons as a pre- 
ventative of common fevers and illnes,s has been recognized 
for cerdnries, es|)ecially among sailors. To-day the greatest 
c«)mmercial use of lemons is for the manufacture of citric 
ac i<l. from which lemonade pow<lers or e.ssences arc* i)re))ared. 

Like tlie orange, the lemon tree is exceedingly fruitful, 
as many as three thou.*;and fruits being obtained from a 
single tree in Sicily. Although picking is possible tlirovigh- 
out the year, the main lemon harvci^t in Sicily is during 
November and December. 

'I'he lime, a tro|>ical cousin of the lemon, is grown mainly 
in the West Indies, and is used for the preparation of lime- 
juice and citric acid. Grape-fruit, on the other hand, is 
grown entirely ns a table fruit. 

The development of a market for grape-fruit is one of 
the romances of modern fruit-farming. Until the early 
years of this century there was practically no demand in 
Itritnin for this tropica! fruit. To-day, it is being sold in 
increa.sing quantities, and the cultivation of grape-fruit is 
now one of the most profitable occupations in the British 
West Indies. 

The tree, varieties of which grow wild in the West Indian 
islands, is a cousin of the orange and lemon. It needs a warm 
sunny climate. Although as a table fruit it has been cul- 
tivated commercially for the past thirty years, its production 
was limited almost entirely to Florida. Then, a few years 
ago, plantations were made in the West Indies with great 
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The Australia is ideal for fn.it .growing. 

^iSionXni "’\?'‘ Murraj- River and its trilmtaries l.y n notw/Jk of 

bTl wood, rfu^ , " ‘n ‘<'<^ Ovm is controll.H| an<l easurr d 

by a wondtrful system of dams and barragw. Mildum is on iiniwriant fruit 

ccnti^. 


success. New varieties are being developed and, witli careful 

grading and packing, the West Indian grape-fruit is now firmly 

established as equal to, if not better than, the best varieti^ 
from Florida. 

The fruit, which is from four inches to six inches in 
diameter, grows in bunches. Wliile the rind is yellow and the 
pulp of Uie ordinary grape-fruit resembles that of a lemon, 
the Trinidad planters have specialized in a variety in which 
the flesh is pink, and the flavour is much superior to that of 
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the (>l<ler varieties. West Iiulian fruits are usually available 
from December to April, while from South Africa 

comes in Irom June to September. 


ntUTISlI FRT'TTS 

The fruits most eommoiily gr(u\n in Britain fall into 
three main classes : the st)ft or bush fniitvS (such ns straw- 
berries, rasplierries. ami currants), the stone fruits (such as 
cherries, plums, ami damsons), and the har<l fruits like the 
apple and pear. \’erv few of these are native to Britain, ami 
all have been improvecl by the kimls introiluced from I’ei-sia 
and the Near Kast, They are grown more or le.ss in all ])arts 
of the country as ganlen fruits, but there are special areas 
where the large growers prodxjce fruit by the ton for the 
market or for jam-making. 

The most important of such areas have a fairly rich soil, 
ami usually a sheltered, sunny position. Kent, which has been 
well named the " ganlen of lingland.” produces most of the 
fruits, but especially cherries and strawberries, for the London 
markets. Other strawberry areas are Hampshire, behind 
Southampton, ami the Wye Valley. The most important 
ra'ipberry -growing district in Britain is round Blairgowrie, 
a h‘w miles from Perth on the .«outhern edge of theOrampians. 
The fruit is grown for jam. and is pulped by the growers, 
who boil it with a preservative which makes it possible for 
the factories to use the fruit months after it has been picked. 

Of the orchard fruits, apples are by far the nuxst important, 
while j)luma arc the main fruit in the Vale of Evesham. 

'riic work of a fruit-grower is not easy. The planting of 
young fruit trees is carried out during the winter months, 
from November to February. Great care is taken to spread 
the roots and to avoid damaging them. From two hundred 
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to three liundred trees are planted to the acre, ten to fifteen 
feet ai)arl in regular rows. The ground is carefully worked 
around each tree to prevent the growth of grasses or weeds. 
Some fruits, such as cherries, grow best in grass orchards. 

From time to time it may be necc,s.sary to scrape and 
clean the bark of older trees to prevent the growth of fungus 
and to remove diseased bark. This \vork is also carried out 
during the wijiter. and in most orchards the bark is also lime- 
washed. The majority of fruit trees, and especially apples, 
arc subject to attack by the winter moth which crawls up the 
trunk. This is prevented by fastening a greaseband round 
eaclt trimk. The insects are trapped in the grease, and this 
saves datnage to the crop. 

Pruning is one of the most important parts of the fruit- 
farmer’s work. If unpruned, the tangle<I ma.ss of small 
hranches causes the fruit to be stunted and pieventa the 
sunlight from reaching it. Careful pruning keeps the tree 
vigorous and helps to pnuluce good fruit. 

Insect i>eats are so destructive of fruit that spraying is 
necessary to kill both insects and their eggs. For spraying 
during the winter, extracts of tar are now used, b»it when the 
blossom or loaf appears, a poison known as Bordeaux Mixture 
is used. This sticks to the foliage, and prevents attack by 
caterpillars or leaf-eating insects. 

The fruit trees begin to bloom in April, the actual date 
varying with the season and with the district, there being as 
much ns a month’s difference for the same kind of fniit. 
Cherry blossom appears first, followed in rapid succes.sion by 
pear, plum, and apple. This is the critical season for the 
friiit-grower. ns frost or bad weather may ruin the i)rospect8 
of a good crop. It is necessary for the blossom to “ set ” 
before the fruit can be formed. 

Frost in late spring or early summer may do an enormous 
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amount of damage. Thi.s may be prevented by lighting 
‘‘ smudge ” fires on the windward side of the orchard, or bv 
using oil heaters. Wlien aliglit these warm the air and so 
counteract the frost. The terrible frost of May lOSb did 
thousands of pounds' worth of damage within a few hours. 

Picking gives employment to thou.sands of workers for 
a few weeks. Generally speaking, gipsies do tiie work the 
best, for it refpnre.s a good deal of care. C’herj-ie.s are first, in 
June, followed by plums in July and August, apples in Sep- 
tember. aufl pears later still, some varieties remaining on 
the treCvS until November. 

The fruit Ls marketed by big co-operative fruit markets, 
which are often run by growers tliemselves. In other in- 
stances agents auction tlie fruit for the growers, the markets 
being attended by the fruiterei-s and wholesale buyers. Un- 
fortunately, as fruit will not keep, the i)rices are very variable. 
In a good season there may be such a glut of fruit tliat the 
low prices do not pay for the picking. On the other liand. a 
bad season means high prices but very little opportunity to 
get any benefit from them. 

Orchard fruits are grown e.xtensively in Southern Germany 
and in Central Europe, especially in Czechoslovakia, where 
the fruit trees line the roads. The great regions wliich supply 
orchard fruits for the world’s markets are overseas, however. 


CANADIAN FRUITS 

Canada possesses three important fruit-producing areas. 
The oldest is in Nova Scotia, the most easterly province on 
the Atlantic coast, where apples were introduced by the 
French settlers in the seventeenth century. The fertile valley 
of Annapolis — not far from the shores of the Bay of Fundy — Ls 
the centre of the apple production of this region. As the fruit 
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is j)icke(l it is praded by band and packed direct into barrels 
for export. Apples are a bard fruit and will stand tins method 
of packing, and tl>e main aj)ple crop of Eastern Canada is still 
exported in Ijarrels from Halifax. 

The increavsing competition ofot her fruit -growing countries 
is causing (‘anadian af)ple-grower8 to adopt improved methods 
of grading and packing. Tlie apples are sorted according to 
size an<l colouring, wrapped in tis.sue paj)er, and packed in 
boxes. 

British Columbia is another big Canadian apple-growing 
area, where the sheltered valleys and mild winters are favour- 
able to fruit-growing. 

The third and most important fruit area of Canada is 
between Lakes Eric. Ontario, and Huron, in what is called 
the Lake Peninsula. Here the later winters and the hot 
sunny summers favoiir the production of all kinds of stone 
and bush fruit, much of which is canned or made into jam. 
Ix)ndon (Ontario) is the centre of this region. 


SOUTH AFRICAN FRUITS. 

TIic Capo Province of South Africa is famous for its 
orchards, which owed their origin to the influence of Simon 
van der Stel. one of the Dutch governors in the days when 
the Cape was n depot for the Dutch East India Company. 
Since those days fruit-growing has become increasingly im- 
|)or(ant. and with the provision of packing and transport 
facilities, the fruit exports of South Africa are growing 
rapidly. 

Pears and stone fruits, such ns peaches, apricots, or nec- 
tarines thrive in this area. Pears thrive best in a warmer 
climate than that of Britain, and the finest table varieties 
can be produced in South Africa. 
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Stone fniits are dried in the sun. Large travs are u.-^ed 
and the fruit is carefully watched, being covered at nitjlit as 
a protection again.st deu'. Apricnts, rai.sins. and primes are 
the most important of the dried fniits exported. 

The Union government has made very strict regulations 
to control the export of fresh fruit. Each fruit (except 
grapes) mu.st be separately wrapped and packed in wood 
wool, in boxes of a fixed size. Every box of fruit must pass 
the government inspector, and is then branded with tlie arms 
of the Union. This has helped the industry immen.sely. 


AUSTRALIAN FRUITS 

In Australia the greatest orchard state is Victoria. In 
the basin of the river Murray, and especially in the Riverina 
District in the adjoining state of New Soutii Wales, some of 
the finest fruit in the world is grown. All the fruits grown 
)n Britain and many others, such as apricots and jicaches, 
ean lie grown. Many of the orchards are irrigated by water 
provided from the great Mumunbidgee Dam. 

TROPICAL FRUITS 

Of the tropical fruits, the pineapple and the banana are 

the most important. The pineapple is one of the best known 

of the tropical fruits, althougli ^fficulties of packing make it 

almost impossible to secure ripe fruit in good condition in 

Britain. As a consequence the fruit is usually canned. The 

Jiineapples offered for sale in fruiterers’ shops are usually small 

f^its which were cut unripe, and have been artificially 
ripened. 

Contrary to the popular belief, pineapples do not grow 
on trees, but on the ground. Each plant has a central tap- 
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rodt iind the fruit itself is formed hvthel)erries, u liieh sueceetl 
tlie {lowers, griuvinf; topetlier into a juiey mass. The simi- 
larity in sl»a{)e t<* that of a pine cone lias resulted in the 
popular name of pineapple. 

'I'he jjround is fii-st cleared nn<l ploughed. The young 
seedlings ait* planted out in long rows, and the fields are 
continually hoed to keep down the weeds. In Hawaii and 
the Philippines long strips of paper are laid down and the 
young plants are planted through slits. As the pineapple 
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'* •A. ami to Euro fie. Brintol i:4 the moit ifiifiorlunt jwrt for thin trade in 
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grouB, tlic paper strip keeps the plant clear of weeds and in 
good condition. 

When the pines are ripe they are cut from the ta|)-root 
and sent to the cannery, where ingenious machines remove 
tlie core and scales and cut them up ready for the tins. 

Ihe banana has become even more popular than most 
other fruits. There are many varieties, which grow in 
profusion in the tropical lands of the Old World, where they 
rire called plantains. Some of these plantains need cooking 
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before they pan be eaten, others are dried and ground up 
into flour, while others are more like the banana with which 
we are so familiar. 

The banana sold in our shops comes from the West 
Indies ami tlie northern states of South America. Tlie plant 
is not a tree l)ut a giant flower with leaves a yard wide and 
ten feet or more in length. (Incidentally, one of these leaves 
will provide a young lady of the Pacific Islands with a spring 
costume !) 

The We.st Indian bananas are grown in large plantations. 
After the flower has set, the fruit, ns a four-foot bunch of 
bananas growing end-upwards. forms and ripens. Before the 
fruit is quite ripe the bunches arc cut nn<l carried to the cool 
storerooms provided by the steamer companies. One bunch 
of ninety or a hundred bananas is a good load for one man. 

The bunches are loaded by machinery to s|>ecially 
equipped fruit steamers, which work to and from Bristol, 
Liverpool. or Glasgow. Caro is taken to keep the fruit in cool, 
dark airy storerooms until it is to bo sent to the fruiterers. 
Hipening is completed within a few hours. 

The banana trade has brought prosperity back to the 
West Imlian islands, where the sugar-cane planters suffered 
severe los.scs owing to the intniduction of beet sugar. The 
tra<le is of such importance that several shipping firms run 
fleets of ships which handle practically nothing else but 
bananas. 



Chapter IX 


FOOD FROM THE WATERS 

ALTHOUGH we are more accustomed to looking to the 
/~\land to supply us with our food, there is an abundance 
of life in the waters which cover the earth. Indeed, there is 
so much more water than land that the resources of tlie 
ocean.s are almost incalculable. There are many thousands 
of varieties of water creatures, and some of these are large 
enough and tasty enough to provide man witli an almost 
inc.vhaustable supply of food. 

The abundance of life in the waters seems early to have 
attracted tlie attention of our ancestors. They did'not know 
much about the sea ; indeed they were rather afraid of it, 
but the waters in lakes and rivers yielded an abundant supply 
of food to the peoples living near them. 

These early fishers made use of the spear, for nets are 
a comparatively modem invention. The early spears were 
little more than sharpened spikes of wood, and as such were 
not of much use on the slippery scaly armour of the fish. 
When, however, it was discovered how to tip a spear with a 
splinter of stone, it became a much more useful weapon. A 
further improvement was the addition of a barb, which 
prevented the squirming fish from slipping off the spear. 

Barbs, however, are awkward things to make out of stone, 
and so a new material— bone— came into use. and this is still 
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employed by the primitive fishing peoples of the world, such 
as the Eskimo or the Pacific Islander. 

Tliese stone or bone-tipped spears were expensive things 
to make, for their manufacture took a long time, so if a fisher 
lost his spear, or if the barbed tip came off, the accident wa.s 
serious. Hence fishermen got into the habit of fastening the 
tip of the spear to a leather thong or ])iece of plaited cord. 
The other end of the cord was fastened to a wooden float, and 
so the harpoon came into use. 

From the detachable barbed tip on a piece of cord to the 
fish-hook was a simple progress, and so we get the modern 
fisherman’s equipment. None of these methods of fishing is 
very rapid. True, an expert spearman can kill an astonishing 
number of fish when the fish are there to be speared, but a 
fish is an elusive creature. Other methods therefore were 
needed if the growing population of the earth was to be 
buj)plied with fresh fish. 

This resulted in the invention of the net. The fii-st nets 
were probably made of wicker-work. Such nets are still used 
among the fisherfolk of Africa and Oceania. Some of the 
nets were fixed — a kind of basket-work enclosure in sliallow 
water into which the fish could be driven. Others were more •• 
like scoops, which could be drawn through the water. Others 
again were traps into which fish could be enticed by bait, and 
from which they could not escape. 

Who invented the first net we do not know. Like so many 
of the real benefactors of the human race, he has died unknown 
and unremembered. The use of knotted grass or cord for 
fish-catching was a vast improvement. It meant that nets 
could be made much larger, and they were much easier to 
handle. Modern nets as used by drifters may be literally 
miles in length. 

Side by side with the invention of nets came the use of 
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tn llii?< photo^nipli ar\» over live feet in <lianK*lor, and arc wo%’eiv from rattan. 

boats for fishing. Nowadays, with a few exceptions, most of 

. man are caught from l)oats. and tlie vast 
hulk comes from the sea. 

'rijo rivers and lakes of the world do yield a very large 
<]uantity of tish, hut this is importatit only in the immediate 
ncigld)ourhood. Most African tribes, for example, practise 
(i.sliing, M'hile in ('hina — where almost every other person 
lives in a boat —fish is a very im|K)rtant article of food. With 
tlie exception <»f fydmon. lu)wever. the vast bulk of the fish 
suj)plies of modern countries comes from the shallow seas and 
tidal estuaries of certain northern countries. 

-All fish need a certain amount of light, while warmth is 
necessary t« hatch out the young fry from the eggs or spawn. 
The resjilt is thot fish frequent certain parts of the sea in vast 
numbers. The areas which are specially crowded are where 
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the sea is shallower than usual. Around the Atlantic and 
Arctic Oceans the water is fairly sijallow because of the 
existence of what is known as a continental shelf. The land 
shelves gradually from the coast for several hundred miles 
before it drops abruptly ‘to the deeper ocean bed. The 
British Isles is on a continental shelf, as is Newfoundland. 
The average depth of a continental shelf varies from one 
hundred to five hundred feet. 

Tlie seas above a continental shelf are attractive to fish 
for several reasons. In the first place there is plenty of food. 
Fish feed for the most part upon plants, or in turn upon one 
another. The plants upon which they feed are not like sea- 
weed which only grows in a shallow fringe around the coast, 
but are tiny floating plants which exist by the million in the 
warmer upper layers of the sea. Light and warmth are 
needed by these micro.seopie growths, and hence they abound 
in the shallow waters above a continental shelf. 

Then again, the tidal currents are much stronger in 
shallow water than in the deej) oceans. This mean.s that 
continuous supplies of fresh foot! are always being brought 
to the feeding grounds. Finally, as the surface waters arc 
warmer, the young fish hatch out much more readily. 

Of the fish which frequent the continental shelves some 
are surface fish, such as herring, pilchards, mackerel, and 
sprats ; while others, such as plaice, sole, halibut, skate, and 
turbot, feed near the bottom. Others, such as cod, haddock, 
hake, and wliiting, live in deeper water. On account of these 

different habits fishermen have to use different methods for 
each class of fish. 

Surface fisii are trapped in the meshes of a drift net, which 
IS put out from a sailing smack or from a steam “ drifter.” 
The drifters are strongly-built craft capable of making a long 
ocean journey. They can work at considerable distance from 
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their homo port, acconling to tlm season, and where the fish 
are likely to be found. The drifters from the fishing ports 
along the Moray Firth may be working off the Western Isles 
during the summer, while in autumn they will be found in the 
North Sen off Lowestoft or Grimsby. 

The principal surface fish is herring, and these are caught 
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by the million, ^'ast shoals of herring move about the North 
Sea. and the drifters endeavour to follow them. Wet or fine, 
in storm or calm, the fishing fleets must be out and away 
during the herring season. Each vessel carries a large number 
of drift nets made of strong cotton, with a one-inch me.sh. 
Each net is from thirty to sixty yards long and fourteen yards 
deep. During fishing these nets are “shot.” .so that they 
hang end to end in one long wall as much as three miles in 
length. The nets hang about three yards below the surface, 
and are attached to a heavy manila rope or ” warp.” The 
top.s of the nets are hung from cork floats, while the bottom 
line.s are weighted, so that the net iiangs straight. At 
intervals the warp is sujjported by buoys, or by hollow 
glass balls, each the size of a small football. 

One end of the line of nets is attached to the drifter, 
which is allowed to drift with the wind and tide (hence the 
name), while the other end of the warj) is secured to a buoy. 
The herrings swimming against the tide, attempt to 
the net and are caught by their gills. 

The herring fisheries commence in the Hebrides in cnrlv 
summer, and the fishing fleets follow the fish round the 
British coast. The main season opens at Yarmouth in 
October, A great deal of the success of the herring season 
depends upon the prices realized for the fish. So many 
thousands of tons are caught that ino.st of the catch has to 
be cured or preserved. Scots fi.sher girls split and salt the 
herrings for barrelling. Since the War of 1914-18 the 
herring fisheries have lost heavily owing to the fact that 
a great deal of the catch used to bo sold to continental 
countries, including Russia. These markets are now much 
less profitable. 

Each drifter usually carries a crew of eight, including a 
cook and an engineer. The running expenses are heavy, 



/• 



HAi IN TH K TK 











FOOD FROM THE WATERS 


121 


being seldom less tlian £50 j)er week. About 1.200 drifters 
are employed in British waters, and the value of fi.'^h caught 
by them averages between £2,000.000 and £3.000.000 per 

year in normal times. 

% 

For bottom fi.sh a different method of fishing is followed. 
Tliese fi.'ih must be caught by trawling. A trawler i.s a very 
powerful steam vessel, which tows behind it a large open 
net, shaped like a conical bag. The mc.shes of tlii.s net are 
rather larger than those of a drift net. and the jnoutli. which 
may be one hundred feet wide and nearly twice as dee)), is 
held open by a strong framework of heavy boards. The 
lower edge of the mouth of the trawl drags along the sea 
bed. and is usually towed with the tide for from three to .><ix 
hours. 

As the net is funnel*.sha))ed, most of the fish collect at 
the narrow end. This is called the “ cod-end " and i.s tied up 
by a line. When the trawl is hauled in — a task which is per- 
formed by powerful steam winche.s — the co(l-cn<l is lifted 
on to the deck and the end untied to relea.'^e the fish, which 
fall on to an enclo.scd space on the deck. Then the catch is 
sorted. Although there are lots of good fish in the sea there 
arc also some which are not so good. DiflTerejit kinds of 
fish fetch different prices in the market, so the fish have to 
be sorted. Tlic different kinds of fish arc packed in boxe.s 
with ice and then the trawler makes for port. 

Modem long-distance steam trawlers are now’ built very 
much larger. Ves.sels of over 1,000 tons are common, and 
these leave Briti.sh ports for work in Icelandic or Norwegian 
waters. Some have even visited tl^e North Pacific, while one 
or tAvo large boats up to 10,000 tons (the size of a liner) now 
operate off the Nonvegian coasts. These huge boats carry 
a large number of “ dories,” or stoutly built sailing craft, 
which fish by line and bring their catch to tlie parent ship. 
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Some of the cntch is sent by fast trawlers to British ports, 
while tho remainder is frozen and stored on board. In 
addition there is machinery on board for the extraction of 
oil from the livers of the fish and for the turning of the 
waste or “ offal ” into fish-meal. Thus each ship is almost 
a floating factory. 
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This method of line fisliing from dories is also followed 
on tlie Grand Bank of Newfoundland, as the fishing grounds 
tliere are calle<l. Cod and haddock are the principal fish 
caught in this wav. Long lines of hooks are baited and 
trailed in tlie water. A line may be .several miles long and 
carry seven tliousand liooks, each hanging from the main 

line bv a shorter line or " snood." The catch mav be as 

» * 

varied a.s in trawling. 

Another type of fishing is practised in estuaries and on 
the shores of bays. A long net similar to a drift not is used. 
A small boat takes one end of the net out from the shore in 
a wide sweep and returns to the beach. When the net is 
drawn in, horses may have to be used, and several tons of 
fish may be caught. 

Of river fish by far the mo.st important is the salmon, 
wliich is caught in vast numbers in the rivers flowing into the 
Nortli Pacific Ocean. The fish, which is a difl'erent kind of 
salmon from tliat found in British watci-s, begins its life in 
the upper streams of the rivei's. After two years the young 
salmon swim down the rivers to the sea, where they spend 
two or three years until they are full grown. They then 
return to the rivers to spawn. Millions of fish enter the 
rivers every season, and it is while they are making their 
way up the rivers that they are caught. 

The most famous salmon rivers of the American coast are 
the Columbia, the Fraser, and the Skeena. On the oppo.site 
side of the Pacific there are also very busy salmon fisheries 
in the Kamchatka Peninsula and in the island of Sakhalin. 
Most of the salmon fisheries are controlled by the Japanese. 

As soon as the fish are caught they are taken to the 
nearest cannery. Hero they are ‘‘ topped and tailed ’’ and 
cleaned by machinery and sliced up into convenient pieces for 
canning. Although the vast bulk of the salmon catch is 
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marketoil in tins, it has been discovered that a method of 
clullinp. similar to tliat used for Argentine beef* is very 
successful. As a resiilt an increasing (juantity of fresh fish is 
now reaching the citie^s. 

Hocausc iisli decav so nuicklv. it is necessarv for a verv 
large of the fish arriving at the |)<)rts to be pre- 

served in some way or other. Herring may be packer! in 
brine, in whicli case they are calleri salt herring. If smoked, 
they are known as rer! herring, wliile if slit open and smoked 
they become kijrpers or bloaters. Haddock are usually 
split open and smoked. Cod may he dricrl or salted, while 
tlic liver yiclrls a valuable oil. Small Norwegian herritrg, 
brisling, ami sprats, like the pilchards fronr France or 
Portugal, arc frerpiently canned with olive oil. 

Arrother cin.ss (»f water creature which is consumed in 
largo rpiantities is shellfish, such as crabs, hth.stcrs and cray- 
(i.sh. oysters. nu«s.sels, and the .smaller shellfish such ns 
wlielks. Oysters are highly vnhierl as a delicacy, and so they 
ai-e specially cultivated in large hc<ls in the Thames estuary 
near Whitvstnble an<l Colchester. The Atlantic coast of the 
United States, washc<l by the warm waters of the (Julf 
Stream, produces a groat quantity of shellfish. 

Many other kinds of fish are eaiight in the rivers and 
.seas of the world. The tunny, a giant cousin of the mackerel, 
is oaxight in the western Mediterranean off Sardinia and 
Sicily. The Japanese catch a similar fish called the bonito. 

The anchovy, a cousin of the herring, is abundant in the 
Mediterranean. It also visits the Zuyder Zee in large 
numbers, for there the shallow water is much wanner than 
elsewhere in the ocean, and the eggs can hatch out. The 
anchovy fisheries of Holland are very valuable. 

The sturgeon is a large fish which, like the salmon, spends 
part of its life in the sea and ascends the rivers for spawning. 
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It is most common in the rivers of Southern Russia and 
especially in tlie Volga. Another variety i.s also caught in 
hrgQ numbers in tlie lakes of North America. Tlie principal 
object of catching tlie sturgeon is to secure the roe, from 
which a table delicacy known as caviare i.s ])repare.d. Like 
salmon, the fish are very numerous in the rivers, a.s many 
a.s 10,000 fish being caught at one point in the fortnight 
during which the sturgeon travel upstream. 
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THE BAKER AND CANDLESTICK MAKER 

A I/I'HOUCni tlie earth yields an abundant supply of all 
L kinds of food for the »isc of mankind, the greater part 
of that food needs a certain amount of preparation. Until 
comjiaratively recent times the vast bulk of such j)reparation 
was carried out at home. Tlie housewife of a generation ago 
was expected to know, not only how to cook a joint or to 
make cakes and pudding.s. but how to carry out such tasks 
as baking bread, plucking and trussing poultry, sixlting 
bacon or ham. making fruit uincs, pickling vegetables, 
bottling fruit, and making jam. A glance at an old copy 
of Mrs. Bceton will reveal what an extraordinary number 
of things in relation to food had to bo done at home. 
Nowadays the modern housewife can get along very well 
with the aid of a kettle, a saucepan, and a tin-opener. 

This remarkable change in the everyday lives of ordinary 
folk is due to several catjscs. In the first place we now know 
a great deal more about why food decomposes, and how to 
keep it fresh. Tlien, too, there has been a vast improvement 
in methods of cooking, and gas or electricity is in general 
u.se. Perhaps the great cause, however, is that nowadays 
most folk go out to work in shops, offices, or factories ; 
spare time is spent out in the open air or at places of amuso- 
n»ent, and the home has become merely a place for sleeping. 
The modern housewife prefers to save time and labour by 

12ll 



RAKER AND CANDLESTICK MAKER 12 


t'htit : Thtxn, Wi/ii»v.<i ,j- Sou llrl. 


ISSIBE A MODERN FLOIR MJI.L, IIEt^INKI. 

- "‘i“ '* '‘.."‘“'m ' ''nffiiHtrint: in-itmiilv. Tliis slinw^ Mh« 

!lo fhl ^■'V'rr 'i*'" I’''"'''"-'; "" conus .low-n 

lasiilc thoM- |>oiishc<l <o|unins, w(,k|i un- n-nllv chutes, to the sfo<| r.,llin'» 

.DillH. «hm. .1 .s crou.ul into flour. Thi.s th.:,. ,.aw; to the IlICil klow 

tthero inorc rn.tcl.jncs titnsj, u off. How rimny nuuhinc.s cnii U‘ ronritcU 

on tliin onv flot^r ? 


pureliasing as much food a.s i)o.s.Nil)lc j)repared ready for the 
table. 

Witli this great change there hiive sprung up all over 

Brilam, and many other countries, liuge works where 

millions of people arc engaged in preparing food, as well 

as a liost of smaller firms and chains of shops where food is 
sold. 

The oldest food industry is the preparation of bread. 
The miller and baker have pursued their callings for 
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thousniuls of years. Every village or town had itvS flour mill 
— iisuallv driven by water or wind. To these the farmer 
or cottager brought his grain to be ground into fl<tur. The 
miller was paid by being allowed to keep a portion of the 
fhnir for himself. The words of the old game. “ As the 
wheel went round he made his grab,” refer to this. In 
some countries such as Italy or Spain the miller still retains 
one sack of fhmr out of .so many as payment for his work. 

Very few wind-mills or water-mills remain to-day, except 
as cairiosities. Those that are worked supply only a very 
small amotmt of the flour that is ncedeil. Instead, most 
grain is groutid in large up-to-date flemr mills, where the 
power is supplied by steam or electricity. All kinds of 
complicated machinery arc used, and the milling Arms 
usually buy the wheat or other grain and sell the (lour to 
tlie bakers or grocers. 

Some of the milling Arms make special kinds of flour, 
which are sold under their brand nrul from which well- 
km)wn kinds of bread are made. Such bread ns Hovis, 
Daren, Vit-be. or Dr. .•Mlinson’s Is made from the s|)ecial flour 
sup|ilied by such millers. Other Arms make branded flour 
for home cooking, including ” self-raising ” flour, which has 
a small proportion of baking-powder mixed with it. 

As well ns 8upj)lying flour for bread or cooking, the 
millers also grind up food for animals, and all kinds of 
materials, including beans, peas, and many varieties of seeds 
are used. 

The largest use of flour is for baking. Every year the 
bakers of Britain make more than one million miles of 
loaves, in addition to countless millions of cakes and pastries. 
A large proportion of this vast output is produced by the 
ordinary bakers in the villagea and towns. 

Even the baker with a small business uses machinery 
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noM-acluys. Tlie dcrngli Ls mixed and kneaded by machines, 
M-hile the ovens are usually heated by steam, gas, or elec- 
tricity. The modern bakery has become a small factory. 

Of course there are still many plaee.s in the world whei-e 
the old-fashioned methods are still u.sed. In soutliern Italy 
the loave.s are still baked in the village oven, a bee-hive 
shaped structure of brick, heated by wood or charcoal. In 
tlie large citie.s of the We.stcm World, however, the business 
ot iiaking has become so important that the work is now 

done in huge machine bakeries wiiich tuni out loaves by the 
tens of thousands. 
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In such a bakery the bread is untouched by hand from 

% ^ 

start to finish. The flour passes from large storage bins to 
a machine, where it is automatically sifted, blended, and 
weiglied. The batch of flour then empties into a kneading- 
machine where it is mixed with ])ure water at jiist the right 
toinj)erature. together with weighed amounts of yeast, salt, 
and often condensed or dried milk. Powerful steel arms 
knead the dough tliornughly. 

'J’he douglj is then wheeled away in steel troughs to a 
warm room to ” ri.«e.” After this (which may take several 
hours), the dough passes into a machine which automatically 
cuts it up into pieces of the right size or weight. The pieces 
of dough pa.ss along a trayelling band which takes them 
through another nnichine. where each piece is gently slia|>cd 
and dropped into a tin. 

'I'hc tins then travel slowly through a “ proyor.” where 
the bread finishes rising. As the tins come from the proyer 
they enter the oven through which they travel slowly, so 
that when they emerge the loaves are jMoperly baked. 
After tins the hot loaves move through a cooler, and when 
cool they pass ahmg a travelling band to a wrapping machine, 
which automatically wraps each loaf in thin grease-proof 
paper. 

The whole of the machinery is so arranged that, from the 
time that the piece of dough leaves the divider until the 
fittished loaf comes from the wrapping machine, it is travel- 
litig all the time. In a largo bakery each oven delivers 3,000 
loaves an hour while the machinery is working. Fleets of 
fa.st motor vans then distribute the loaves to the shops, 
restatirants, and hotels. 

The making of cakes and pastries is quite a trade of its 
own. Many bakers do not make cakes or pastries, but buy 
them from large machine bakeries where biscuits, cakes. 
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tarts, and all kinds of fancy pastries are made. These 
are packed in boxes and delivered regularly all over the 
country. 

Such biscuit or cake works not only buy large amounts of 
flour, salt, sugar, and milk, but also huge (juantities of other 
materials such as eggs, dried fruits, and jam. The eggs used 
in cake-making come largely from China, which is the most 
important egg-producing country in the world. The eggs 
are shelled, mixed with a preservative, and exported in barrels 
or tins. Other eggs are frozen, while dried eggs are also 
used in the baker}’ trade. 

Owing to improved method.s of transport it is now 
possible for fresh eggs from Australia and South Africa to 
reach Britain in good condition. The largest fresh egg 
supplying countries are Denmark and Ireland. 

Another branch of the food trade is concerned with the 
curing of bacon or ham and the manufacture of potted 
meats. Large bacon factories now do this work, which at 
one time was done by the farmer or butcher. The principal 
supplies of bacon come to Britain from the great dairy 
countries like Denmark and Ireland. The Dominions also 
send US a small quantity. 

Shortly before the Second World War the Government 
tried to help the farmer by limiting the amount of imjjortcd 
foreign bacon to a fixed annual amount, called a quota. 
The British bacon factories were expected to make up the 
rest of the bacon that was needed. They did this by buying 
pigs from the farmer on a contract system which was con- 
trolled by the Bacon Development Board. 

The farmer contracted to supply to the factory so many 
pigs of a certain quality and weight during a month. Tlic 
factory agreed to pay a fixed price, and so the pig farmer 
knew just what his pigs would fetch. If, however, his pigs 
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were not up to size or weight, or if lie did not deliver the 
agreed number, the fanner had to pay a penalty. 

On the whole the scheme worked fairly well, and if the 
farmer did not wish to sell his pigs to a factory, he could sell 
them in the ordinary market. During tlie war, however, this 
system had to be revised, and fanners must now sell jiig.s to 
the Ministry of Agriculture at fixed prices. 

The factorie.s also manufacture prc.^crved cooked meats of 
various kinds. Sausages are another important manufactured 
food. They contain cither pork or butcher s meat mixed with 
special meal. 

This side of the industry has increa.'jcd enormously during 
recent times, as it is now possible without difficulty to keep 
food fresh for several weeks. 

This question of keeping food fresh is not quite as simple 
as it may seem. Very few substances “ go bad,” or decom- 
pose, of their own accord. In almost every case decom- 
position is caused by the operations of tiny microscopic 
living creatures which may be called microbes. Fruit or 
vegetables may also be destroyed by the operation of what 
18 called an enzyme, a substance wliich causes tliem to 
“ ferment.” 

Now it so happens that the processes by which food is 
decomposed are the same processes by which food is digested 
when we eat it. The saliva in our mouths, for example, 
contains an enzyme, which helps later on to change the 
food into body-building materials. If food were treated in 
such a way that neither microbes nor enzymes could affect 
it, neither should we be able to digest it. 

This makes the preservation of food a very tricky matter. 
Generally speaking, chemicals w'hich might prevent the 
decomposition of the food will also have harmful affects 
upon the people who eat such food. For this reason the 
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a<l(Uti(m of clicinioals is proliibited nowadays by the pvire 
food laws of most eountries. 

One met lux! of presen'inji food is to kill all the microbes 
present in it by exposing it to heat, and at the same time 
to seal it np inside a can so that no other microbes can get 
at it. This is the method used in canning fish and other 
meat foods. It is fairly succe.ssbd. bnt such food must be 
eaten soon after the can is opened. 

The heating process has to go on long enough not only 

to kill the tnicrobes. but also their eggs or “spore.s.” The 

spoi-cs of some of these microbes are very “ tough.” and nee<l 

to be cooked for half an hour or more at a temperature a 

good deal higher than that of boiling water, before tl»ey finally 

die. As a matter of fact it is very seldom that all the tnicrobes 

% 

are killed. What really happens is that most of them are 
killed, while the others cannot attack the food because it 
has been changed by the cooking. Cooked meat will always 
keep longer than ftt'sh meat. 

Canning has been so succe.ssful that it has become one of 
the world's most important intlustries. The meat industry of 
the Ibiitod States has bemi deyeloped with the aid of canniitg. 
I'he fislicrmen of Norway and of British Cobunbia depend 
largely upon it, an<l the fruit-growers in remote parts of the 
earth such as Australia or California owe their prosperity to it. 

The great discovery, however, which has helped in the 
preservation of food is that of the use of cold, or refrigera- 
tion. This must rank with the groat epoch-making dis- 
coveries of the worhl, such ns fire or the use of iron. The 
preservation of food by keeping it cool enables vast quantities 
of meat and other foods, produced under ideal conditions 
in one part of the world, to be transported without deteriora- 
tion to feed the crowded factory workers or city dwellers in 
other lands. 
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The fact which makes this possible is that while tlie cohl 
does not destroy microbes, or “ bacteria as we should call 
them, it prevents them from grounng or from affecting the 
substances with which they are in contact. In other words, 
they go to sleep, if such a thing were possible. Even enzymes 
cannot work at low temperatures. As a result, if the tem- 
perature of food is reduced to freezing point it will not 
decompose in the ordinary way, but will keep fresh for a 
long while. 

Many foods whicli are " chilled ” may Ije kept in that 
condition for months and yet be quite as good at the end 
as they were at the beginning. Some foods, however, cliange 
during the cooling, so that they are not quite the same after 
they have been chilled or frozen. A good deal depends upon 
how the cooling is done. Some foods need to bo cooled 

rapidly, others more slowly ; some are frozen, others are 
only chilled. 

The foods most usually preserved by freezing are meat, 

fish, poultry, and butter. Eggs, vegetables, and fruit are 

only cliilled, i.e. the temperature is just above freezinjz 
point. ^ 

Not only is cold storage of great as.sistancc in the food 
trade, but ships, railway van.s, motor lorriCvS, and even 
aeroidanea are fitted with refrigerators, so that the food is 
kept in good condition while it is travelling. The dealers in 
the great food markets usually have their owm cold storage 
rooms. Nowadays it is pos,sible for a shipping company to 
ring up a poultry dealer on the phone and order several 
thousand birds to be delivered to a particular liner, and the 
order will be completed the same day. 

The ordinary shopkeepers and butchers, even in small 
vjl agw, have their refrigerators so that meat or perish- 
able foodstuffs can be kept in good condition. The small 
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siimiiiorw are invieb hotter than in llritnin, tlie ice-hox or 
refriKerator is found in every home. 

There are many other methods of preserving food, .some 
of u lncli luive been in »i,se for centuries. Certain foods such as 
seeds and nuts will keep imlefinitely if dry. Gntin sttired in 
the tombs of the Egyptian kings has bccii found quite good 
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after thousands of years. Tlie reason for this is tliat l)aoteria 
cannot grow on dry materials. If. tlterefore. food sub- 
stances are dried tliey will keep cpiite a long while. 

This method of preservation is employed in drying fruit. 
Raisins, jilums. peaches, apricots, and other fruits are dried 
by sj)reading tliem out on wooden trays in the sun. I’liis 
nietliod is practised in Australia, South Africa, and Cali- 
fornia as well as in Mediterranean lands. 

Meat used to be dried in this way, but nowadays the 
method is only applied to meat extract. Sucli well-known 
extracts as Oxo, Bovril. and Liebig’s owe their keeping 
projicrties mainly to the fact that most of tlie water lias 
been evaporated. 

Sugar is another well-known preservative, cspeciallv if 
the iood contains aci<l. Hence jams and preserves will 
ke.ei) fairly well if they are kept covered. The mould which 
may form on the surface of jam is caused by microbes from 
the air. and occurs because the air has not been excluded. 
On the other hand, too much sugar may cause the jam to 
ferment. 

8alt is one of the oldest preservatives known to man. but 
actually it is not a very good one. Salted goods will only 
keep if they are dry. Hence salt is useful mainly with dried 
or smoked meat such as bacon or ham. Smoking is another 
method of preservation, although u.sed only for fish or ham. 

Pickling in vinegar also preserves vegetables, fruit, or 
fish. In this method succc.ss depends upon cooking the food 
to destroy as many bacteria as possible. The vinegar 
prevents any fresh genius developing. Pickles mu.st, how- 
ever, be kept away from the air as much os possible, and 
the length of time that they will keep depends upon the 
vinegar keeping its strength. After a few months the 
vinegar loses its power and the pickles will no longer keep. 
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Tlie nmniifacture of pickles and sauces is. however, not 
so niucli to preser\-e the food tliey contain, as to provide 
ta.'Jty ])ic[)arations to eat with other foods. 

Atnong the otlier niaimfactured foods, which give work 
to jnany tliousands of people, may be mentioned the pre- 
paration of cocoa and cliocolate. the refuting of sugar, and 

the manufacture of all kinds of confectionery. To thc.«e 

% 

mu.st he added the great dairy factories where butter, 
chec.se, and various kinds of dried or condensed milks are 
made. Another important manufactured food is margarine. 

To supply all these factories, bakeries, and storage 
plants with machinery and ecpiipment gives employment to 
tens of thousands of workers in the engineering industries. 
Other firms are engaged in making cases, cans, bottles, 
packet.s. and labels, while millions of people are engagetl in 
the sale of the foodstuffs. 

The preparation and sale of food now employs more 
people than any other occupation in Britain. Side by side 
with this, there arc now thousands of restauranU and feeiling- 
houscs where |>eoplc may obtain a meal ready cooked and 
served. In the United States 00,000.000 meals are served 
daily in public restaurants. In Britain the number is about 
12,000,000, and is increasing steadily. 

In .some countries this habit of feeding away from home 
has grown so much that there is no real home life. In 
many large cities people live in blocks of flats and eat their 
meals in communal dining-rooms. We are becoming more 
like the ant in our habits, if not in industry. 
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WHAT WE WEAR 

F or many centuries wool was the only material from 
whicli clothes could be made. This naturally had its 
(hinvhacks. particularly in warmer land.««. and this com- 
pul.sory ‘‘ flannel next to the skin ” led to much searching 
after sub.stitute.s. 


LINEN 

The discovery of a new clothing materia! seems to have 
been made in Egypt, the home of so many bright inventions, 
such as writing and geometry. Thi.s material was Hax. 
])rei)ared from the stringy leaves of a water-loving j)!ant 
that grew beside the Nile. 

From this the first linen was made. 

The new material was cooler, more comfortable, ami 
wore well, and so the Greeks, ever an enterprising j)eople, 
carried it into Europe. The use of linen also spread among 
the peoples of We.stem Asia, and the new plant rapidly 
became one of the more im|H)rtant of the farmers’ crops. 

Flax was not unknown to the less civilized people of the 
Stone Age in Northern Europe. They, however, seem to 
have used it only for twisting into linCvS and cords used for 
fishing and hunting. The wild flax which they used in this 
w'ay was little better than a coarse grass, much inferior to the 
cultivated flax of Egypt. 

13D 
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Flax to-day is one of the important crops of the world. 
It is grown in large quantities in Russia and the dami>er 
parts of Northern Kurope. It is also cultivated for its 
seeds (linseed) in India and Argentina. The linest flax is 
grown on the borders of France and Belgium. It is also a 
main crop in Northern Ireland and parts of Central Scot- 
land. 

The cultivation of flax iliffei's somewhat from that of 



Kiairo Hint in cool Innih tlio tinx U Rrown for fibre, but in tlic warm or hot 

Inndii liiiMooil in more im|iortant. 


seed cropvS. The ground is ploughed, harrowed, and pre- 
pared for the seed, which is sown very thickly. This is to 
cause the plants to be crowded, so that they will grow up 
without branching out near the ground. When the young 
plants are about three inches high the fields are weeded by 
hand. By the early summer the plants are two to three 
feet high and bear a number of small, bright-blue flowers. 
After the flowers have faded and the seeds are forming, it is 
time for the harvest. 



WHAT WK WEAR 


141 



Ph'Jo . Ti'piOi!. 

IK)V SCOUTS lUKVKSTING FLAX, 


Unlike many liel.l rrojH. flax is Imrveste.l by hniul, tlio i)l(inls UiiiK tmlltsl 
»() hy the nwts ami tiinj mio bumlles n.-jwly for n'tlinu. 

Flax is Dot cut down, as in harvesting other crops, but is 
always |)iilled up, usually by hand while tlie ground is dry. 
No machines liave been invented wliich can do the work as 
well avS hand-j)ulling. The seeds are then removed by 
l)ulling the heads of the plants tlirough a kind of comb. Care 

must be taken not to damage the stalks, which are tlien 
ready for “ retting.” 

The object of “ retting ” or “ rotting ” is to softeit and 
loosen tlie stringy fibres from the i)ith or core wliich they 
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eiu-losc. Usually tlic stalks are made up into bundles and 
j)a('Ued into ponds or slow-tlowing rivers beneath the 
surface of the water. The sheaves or buiulles are held down 
by a layei- of rushes, straw, or turf with stones jdaced on the 
toj). 

Hetling take.s a fortnight or so. according to the place and 
the wcatlier. When it is complete the stalks are passe<l 
between wooden rollers to break up the pith, and arc then 
scutched.” The object of sctitehing is to scrape the re- 



mains of the woody pith from the fibres, which now have 
a silky cream colour. 

In Ifelgium the finest flax is manufactured at Courtrai. 
'J'he plants are retted in the river Lys, a slow-flowing 
tributary of the Scheldt. Russian or Archangel flax is 
rotted by being spread out on the grass for several weeks, 
exposed to dew and rain. Such flax is brown, but very soft 
and silky. 

The finished fibre is then sent to the big linen-making 
centres, such us Belfast in Northern Ireland or Dundee in 
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Central Scot la ml. where it is sj)\in into thread and woven 
into cloth. 

Xo\sn<lays linen is not used so much for clothing as it 
used to he. owing to the discovery of eotton. which is 
clieaper to proiluee. The heaviest linen material is sail- 
cloth, the finest is cambric or lawn. The heavy linen goods 
sucli as sail-<doth. canvas, tarpaulins, and sacking are made 
in UritaiTi at Dundee, Ahcrcleen. Kirkcaldv, ami Harnslev. 
Liglitor liiu'us arc used for tents, towels, upluilsterv. ticking, 
atid so on. Plain woven litien is used for bed sheets, pillow' 
eases, shirts, and eollai's. Other materials ina<lo from lirten 
are clainasU tablecloths, oamhric. ami handkerchiefs. These 
arc produced mainly at l^elfast. Dunfermline, and Perth. 

Linen tliread. whieh is very much stronger than eotton, is 
used in tlie manufaeture of boots and shoes, .saddlery, and 
all kinds of leather work. It is made mainly round Glasgow 
and Ifelfast. 

COTTON’ 

Cotton, the tipstart, whieh has robbed linen of its place ns 
a clothing material, has only been known to the Western 
World for a mere five hundred years. Even then no-ono took 
much notice of the new-eomor at first. If one had told a 
draper in the days of Henry VII. that the time would come 
when even the poorest of the poor wonid wear fine cotton 
cloth, he would have regarded it as n foolish talc. 

In those days cotton was obtained from India. No-one 
knew o.xactly how it was made, and the w’ives and daughters 
of the .wenltliy traders wouhl s|x;nd a small fortune to obtain 
a length of this Indian cloth. To-day cotton clothes the 
world, or at least the greater part of it. 

The cotton plant is o small shrub w’hich grows best in 
lands where the weather is both hot and fairly wet. It is, 



WHAT WE WEAR 


145 


as we say to-day, a summer rain crop, for it thrives in such 
a climate. Frost is its greatest enemy. From India, where 
it is still cultivated in large quantities, the cultivation of 
cotton has .spread to every land where the weather makes its 
cultivation possible. 

Especially has it become important in the New World, 



The two nioBt jm{)Ortaiit cotton exjiorting regions of llic world un* soutli-cn-st 
L.h.A. and Egypt. Elwwhcn-, oa in India and China, the fibre is not of such 

good ({iiulity, and moat of it is u.s4*d iiK-ally. 


and to-day two-thirds of the world’s cotton is grown and 
harvested in southern U.S.A. Another land is Egypt, whore 
cotton has quite displacctl linen, and in recent years it has 
been increasingly cultivated on the rich grasslands near the 
head waters of the Nile in Uganda, and the Anglo-Egyptian 
Sudan. 


The seed is sown in April in America, and when the mon- 
soon breaks in India, which is in May or June. The young 
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pIiiTits grow rapidly, and the fields need to be continnally 
hood to keep down the weeds. In Egypt the cotton fields 
arc in tlie delta of tlje Nile, and water from the river is 
allowtMl to flow along shallow channels between the rows of 
plants. 

After about ten weeks, during which time the plant 
needs plenty of rain or water, the flowers begin to appear 
and continue for another ten weeks. As the flowers 
wither the seeds form and grow within a rounded boll 
or pod. In America the first seeds usually ripen during 
August. 


As the seeds ripen, the pods 0 |>en to reveal a fluffy ball of 
cotton in whicli tlie see<l8 are embedded. Picking must be 
carried out by hand, for only a few of the pods on a plant are 
ready tor picking at any one time. 

During this harve.st .season, which lasts for a couple of 
months, the weather needs to be warm and tlry. In India 
this coincides with the ceasing of the monsoon, while in 
Egypt the flooil waters of the Nile are subsiding. 

When the cotton has been harvested, it is of no use to 
the spinners until the secils have been removed. This is done 
on or near the plantations, either l?y hand or by mncliinory. 
Tl>e process is called “ ginning,’* 

Hand-ginning is now only used for the very finest 
cotton. The rest is ginned by machinery, which, by means 
of revolving steel brushes, combs the cotton from the seeds. 
The cotton seeds are crushed to yield a valuable golden- 
yellow oil, used largely in fish canning. The remains of the 
crushed seeds is made into slabs of cattle “ cake.” Cotton- 


seed cake is a valuable 
cattle. 


miik-producing food for dairy 


The cotton, having been removed from tlie seeds, is 
presseil into huge bales, each weighing 400 lb. or more. 
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PiCKl.NC COTTOS IN VLHl\ 

The cotton plant prow8 wild in South America. 

It is cultivaUn] on the coaat*lands within tho 
trohi< «, whore there is sumnKT rain. Each whiU\ 
flimy ball is a seed of cotton surrounded by tihro. 

Tho picking must Ui done by hand, sa flowering 
and fnnting go on for two montlks or more. 

From the plantation ginnery the bales of cotton are sent 
to the market where, from samples which are taken, the 
cotton is sold. The bales are then re-made and packed for 
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silipincnt. Efryptian coltim bales weigh 750 lb., uikI are 
cxpdrted fretn Alexandria. 

1'he raw cotton is sliippecl to the big spinning centres in 
America, Europe, or Japan. A large jjroportion of the 
Indian cotton is spun and woven in India. 

American cotton is exjjorted from ports in the Gulf of 
Mexico siu'Ii as Galveston. New Orleans, and Mobile, or from 
(’liarleston and Savannah on the Atlantic coa.st. The 
largest .\nmrican spinning area is round Boston, where the 
damp climate suits the work in the mills. 

Cotton, unlike wool or silk, is very brittle, and therefore 
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it cannot be spun easily by machinery without the threads 
eontimially breaking. It was soon discovered, however, that 
in a damp atmosphere the amount of breakage was very 
slight. As a re^sult machine cotton-spinning progressed only 
in places where the weather was damp. 

For this reason Lancashire, backed by the Pennines and 
facing the wet west winds, soon outstripped Yorkshire in 
spinning the new material. The possession of the deep- 
water ocean-port of Liverpool, which faces the great cotton- 
growing lands of America, also helped in the prosperity of 
Lancashire. 

The great development in the production and manufac- 
ture of cotton has been due to the invention of machinery 



liiv s* »Lto.i nuisv.iK vr v 




THE LIFE OF MAN 


loO 

to Spill atul weave the fibre. For over a century Lancashire 
was the only place where such machines were working, and 
so Lancashire made cotton cloth for the whole world. 

To-day matters arc different. The hard-working, little 
brown people of Japan, where there are no Sundays or half- 
holidays, have begun to make cotton cloth, not only for 
themselves but for their neighbours and for all whom their 



salesmen can manage to reach. Osaka and Kob(f are cities 
of cotton mills. 

India, too, the original home of cotton, is making an 
increasing quantity of cotton cloth. Cotton is grown all 
over India, ami there are cotton mills in every important city, 
especially at Bombay. 

Even in Europe cotton cloth is now being woven in many 
place.s, although the foreign factories still buy their yarn 
from Lancashire. The largest cotton centres in Europe are 
Lille, Krefeld, Chemnitz, and Posen. 

Russia, which for some years after the War of 1914- 
18 was occupied in internal revolution, is notv not only 
making its own cotton goods but is actually growing its 
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own cotton in the hot tropical plains of Turkestan, on the 
other side of the Caspian Sea. Much of the Russian cotton 
is spun and woven at Moscow. 

SILK 

Yet another important clothing material is silk. This 
is the product of a small white caterpillar or worm whose 
original home was in China. The Chinese people, with their 
habit of keeping themselves to themselves, also kept the 
secret of silk to themselves, and it was not until a few worms 
were smuggled out of the country in a hollow cane that the 
spinning of silk was possible outside China. 

To-day China and Japan supply more than three- 
(piarters of the raw silk of the world. 

The silkworm, which produces the silk, is about an 
inch to two inches long. It is reared from the eggs laid by 
the silk moth. The moths are kept by folk who do nothing 
else but collect the eggs or “ silk seed.” The eggs arc very 
small. Each moth, which only lives ten days, lays about 
500 or more eggs and then dies. 

The eggs are so tiny that it takes 48,000 of them to weigh 
an ounce. They are carefully collected, washed, and stored 
in a cool place until sold. The rearers of silkworms buy the 
seed by the ounce. The eggs are spread upon traj^s which 
arc placed in an incubator. It is important that all the 
eggs in a tray should hatch out together. 

After they have hatched out the young worms are fed 
upon young mulberry leaves, chopped up very fine. The 
worms grow at a remarkable rate, and feed even faster. 
After three days a young worm will eat whole mulberry 
leaves, and during its life of forty-two days it wll eat many 
times its own weight of leaves. 

At certain fixed times, four in all, the worms go to sleep 
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for twenty-four hours. When they wake up tliey crawl out 
of their old skin and start with a new one. During their 
last great feed, which lasts for about ten days, the worms 
eat about twenty times their own weight of leaves. 

The worms from one ounce of scetl will eat. before they 
have tinislied. about one ton of mulberry leaves. 

Having accomplisbed this remarkable feed, each worm 
gets ready to spin its cocoon. At this time the worm is 
practically little more than a bag of liquid silk. Indeed the 



silk-gut used by doctors and others is obtainctl l)y simply 
pulling out a silkworm to the required length and tliickness, 
dipping it in vinegar, and snipping off the head and tail ! 

The worm uses its own supply of liquid silk to spin a 
slender thread half a mile or so in length, which it WTaps 
round and round itself, forming an egg-shaped cocoon. The 
silk liardens to form a firm, strong shell wdthin which the 
insect waits for from ten to twelve days. It then bites its 
way out and emerges as a moth. 

Unfortunately, in cutting its w’ay out the insect destroys 
the silk by cutting it into a few tliousand pieces each an inch 
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or SO long. It is neccssarA’, therefore, to kill the insect in 
order to save the silk. This is done by suffocation. The 
cocoons are collected and are either steamed, in which case 
they have to be carefully dried, or they are placed in a 
current of liot air for a few hours. This kills the insects and 
dries the cocoon. These can then be put into sacks and 
stored without risk of damage. 

To obtain the silk from the cocoons, about five or six 
are placed it) a shallow pan, containing warm water. This 
softens the gum rountl the silk. The worker then takes a 
stiff briisli and gently dabs the floating cocoons. The ends of 
the silk arc picked up by the bristles, and as the brush is 
lifto<l the cocoons begin to unwind. 

The live or six sframls are twisted together, and pa.sscd 
over tiny glass reels t<» a large frame, which turns round and 
rotind. Thus the silk is unwotind from the cocoons and 
twisted into a single roxind silk tliread. This, in tvirn, is 
wo)iTid into a skein and forms the raw silk which is bought 
by the factories. 

Reeling silk is very skilled work, and is usually done by 
women or girls. Each skein nmst be examined for flaws 
before it is sold. The fluff which surrounds the cocoon is also 
valuable, and is sold ns silk waste. 

The largest silk-manufacturing centres in Europe are 
Lyons 4i France. Krcfeld in Oermany, and Genoa in Italy. 
In England silk is also spun and woven nt Macclesfield. 

Silk is one of the most useful and valuable of clothing 
materials. It is very elastic and therefore wears well. It 
has a soft attractive appearance, and can be dyed and 
manufactured into all kinds of beautiful fabrics. Silk is also 
pleasant to wear, being cool in summer, warm in winter, and 
it does not irritate the skin. 
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ARTIFICLVL SILK 

One might have thought tliat with tlie four great fabrics, 
wool for warmth, linen for lasting, cotton for clieapness, and 
silk for satisfaction, mankind was provided with all tliat it 
needed in the way of clothing materials. In this world, 
however, folk are never satisfied, and now a new material 
has been discovered which combines tlie advantages of 
several of the older fabrics. This is artificial silk. 



It is made from all kinds of vegetable or plant materials, 
ranging from cabbage stalks or sawilust to cotton waste. The 
process is really a repetition, on a large scale, of the way in 
whicfi the silkworm makes its silk, or the spider spins its web. 

The woody material of which the leaves and stems of 
plants are made is known as cellulose. This is the material 
of which the artificial silk is made. Just as the silkworm 
chews up a leaf and digests it, so man has invented a method 
by which substances containing cellulose are cut or ground 
up with chemicals and treated with other chemicals, so that 
a liquid is produced which is similar to liquid silk. 

This fluid is then forced through tiny holes, and as it comes 
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in cnntnrf with tlic air it hardens into a slender thread, 
'rijcre arc several methcxls of making this artificial silk, and 
the material itself is both cheap and attractive. It can be 
made in beautiful colours, and is almost as cheap as cotton. 
Tltc materials from which it is made are really waste, for 
cabbage stalks and sawdust had no value a few years ago. 
Tlicrc is. indeed, every prospect that artificial silk may ulti- 
mately replace cotton and silk when large enough supplies of 
the materials needed are available. 

The industry has this great advantage also, over all other 
textiles, in that it cannot be affected by disease, drought, or 
insect ])est.s. In Lancashire many cotton mills which were 

closed for several years have been altered to u.se the new 

% 

material. Artificial silk can also be manufacttired into knitted 
goods of all kinds, and this is bringing more work to the folk 
employed in the hosiery trade at such places as Leicester. 

OTHER FIUKES 

In addition to these clothing fabrics, there arc several 
other filires which are spun into thread or cordage, or are 
woven into coarse sacking or carpets. Jute is made from the 
stringy covering on the stems of a tall water-loving plant 
which grows in the delta ofthe Ganges in India. It is prepared 
in a somewliat similar way to flax, though the stems of jut© 
arc ton feet or more high, and as thick as a man's little finger. 

Jute is manufncttired largely at HowTah. the big factory 
rlistrict of Calcutta (see map on page 35). For many years 
it has been the most important manufacture of Dundee. 

Ro|)e and cords are made from various kinds of hemp. 
These fibres are obtained from the stringy parts of the plant. 
The finest hemp comes from the Philippine Islands, and is 
known as manila. Another hemp is called sisal, and is 
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A SLSAL PLAXTATIO.V IN KA'^T AKUK 

Till- si«al plant is a nativo of Vu.atan. it. Mnitl.-oast .M. x.,-.., a.„J u-n.^s «vll on 
Jii> Jijih, dry tabl.bnd of La>t Africa, wlu-n. tfio hl.i.k far.tu rs have iK- n 
tauj-Jit to t'Tow It, fill' stiff. 8»vor<i sltai«-(l k-avcs art' cut Hith li.'.avy ktiivs 
un.J art- tiu-r. traa.jK.rKd on a ln.n.«ay to tin- farton-. ul.icli .an U. s,;,, tlio 
xwk(fro..n.l. wh.TC they will fx- .-ntsho.! IxlHccn n.lkre to l.nak uo tin- I'ilh 
k-avin^ th.- t.iiiKk, stringy films from «kUli coni and rojK- an- ..imti. This is a 
plantation owmx l,y a white fanii. r, but then' atx' hnndn-.ls of native farm.«. 
iKith in lanyanyika and also m the Transvan!. when- .sisal is grown and im-pan-tl 

entirely by the black folk thcinsclvc8. 


ol>tained from tlie large, fleshy, sword-shaped leaves of a 
cuctus-like plant which grows in Central America. 

Si.sai i.s now being grown witli great success in Jamaica, 
where the planters had to find a crop to replace sugar-cane. 
It has also been introduced into East Africa. It is a crop 
which natives can cultivate, harvest, and prejtare for the 
market without white as.si.stance. As a result sisal has 
become the most important export from Tanganyika 
Territory. SLsal cord or rope is unaffected by sea water, 
so it is in great demand for ships’ ropes and cables. 
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Chapter XII 

THE HOUSE THAT JACK BUILT 

IN adtljtion to providing themselves with a great variety of 
1 food and drink from the world around them, and con- 
triving mo.st ingenious, convenient, and attractive clothing 
from nature’s resources, men have also had to provide homes 
for themselves. These homes reveal amazing differences, 
according to the surroundings of the builders, the materials 
that are available, and the weather they have to with- 
stand. 

Indeed, an exhibition of the tlifferent kinds of houses to 
be fonn<l upon the earth M’ould make the average person feel 
like Alice in Wonderland. 

Some folk live in underground burrows like those of a 
rabbit, others imitate the birds and live in a nest on a tree- 
top. Some houses have roofs but no walla, others have walls 
but no roof. The materials used range from grass, mud, or 
snow, to stone, steel, and glass. The buildings themselves 
range from one-roomed bungalows to towering skyscrapers 
housing several hundred people. 

In this book we are more concerned with the buildings in 
which ordinary folk live and work in a busy land such as 
Britain. 

The earliest homes, after men gave up living in caves, 
seem to have been small huts with walls of turf and stones, 
and with a roof of branches and bracken. This kind of house, 
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with very little improvement, is still to be seen in out-of-the- 
way comers in Scotland and Ireland. 

The Romans were the first real house builders in Britain. 
They got their ideas from other peoples such as the Egyptians 
and Greeks, and introduced the idea of building as we know 
it to-day, using bricks and concrete. A few of the old Roman 
buildings, or bits of them, are still remaining; but it so 



AUhougli then* aa* xasX arriw of tropical hardwood lorvsU, these an* but 
iiltlo Uftcd except for a few t^nccial cabinet woo<lj* $uvh aa elnmy or mahogany. 
Teak» from the moascKin lanos, in the only trupiial timl^cr usc^d in largo quaii* 
titicK, On the oth<'r hand the Hoft wooJh nueh aa .sprue© or pine are in very 
great de?nan<b and the world’s supply of tluw is Ix'ing uko< 1 up mpidly. For* 
tunately soft woo<U grow r)uickly, and tlie forests can therefore be leplanUsl. 
Coin]kare the diagram of the world’s annual output of lumber with this map. 

happened that their ideas on liome-inaking did not correspond 
with those of our Anglo-Saxon forefathers. These fighting 
forest-dwellers disliked and distrusted the large villas and 
temples of the Roman officials and gentry. They were half 
afraid the Avails might collapse or the roof iniglit fall in, for 
the Romans had an ingenious method of building in which 
timber was hardly ever used. On the other hand the Saxons 
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used tinibpr for tlie main framework of their liouses. filling in 
the sj)iu’es with dried imnl. or with husket-work. Where the 
Komans used tiles llic Saxons preferrejl thateli. 

In our modern homes l*oth methods arc \jsed. The 
foundations and walls are nnnle »»f brick, stone, or concrete, 
while the framework (d the fh)oi-s. ceilings, and roof is of 
timber, often oovored with plaster, the sjicee.ssor to the dried 
mud of our ancestors. 

In other northern eojintrie.s, and especially in those lands 
where timber is plentihd. the whole house, including the roof, 
may be of wood. Tiutber, therefoi-c. i.s one of the most im- 
pnriant house-building materials that man hasyet di.scovered, 
and the great bulk of the trees felletl in the forests of the 
Morld arc used in the building trade. 

'I’he u'oild’s gix'atest forests of tJ.seful timber arc fotind in 
a va.st licit roumi the fringe of the Arctic lands. For thou- 
samls of years they remained untouched, for the people of 
temperate lamls ftnind plenty of treCvS growing near at hand. 
Nowadays, however, the fore.sts of Europe, except in certain 
mountainous di.strictvs, have been largely destroyed, and so 
we have to go farther afield fi»r our timber. 

The forests of Canada, Scandinavia, and Russia supply 
huge quantities of timber, and tens of thousands of workers 
are employed in the lumber camps and sawmills, or on the 
rivers and railways by which the timber reaehos the porta. 

Modern lumbering is carefully controlled by the govern- 
ments of the lands where the forests are found. Tliis is very 
necc.ssary, for to-day the world is using timber at an enormous 
rate — faster than it can be grown. If the lumbermen were 
allowed to do what they liketl, the forests of the north, vast 
as they are, would in time be destroyed like those of warmer 
lands. 

So the lumbermen work under a licence or permit from the 
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LAKLS AND FORESTS IX ONTAKIO. 

Tlii'n* im* \fLsi ^tri'U'hrs of coniforou}^ fuifsi in C^tUMla. 

Tlif liiniMT hem is transportM by water on I ho or rivers 
(see pirtiim on iNi;je H)3). On the Uueifie cowl tlie him U r 
Inw to \» hauloil by I min or tractor. The lakes of Eastern 
Canada provide unliiniU*<l resourees of wnUr jiower for big 
elixtricity stnliuiis. Noticx* the dam. 


government concerned. They may only cut down trees of a 
certain size, and must keep to definite areas of forest. Mean- 
wliile young trees are planted to replace those that have becji 
cut down. 

The timbers most in demand for house-building come 
from coniferous trees such as pine, fir, or spruce. These trees 
grow with tall straight trunks, and can be cut up into posts, 
boards, or planks without much difficulty. The wood also is 
easy to work, so that it can be cut, planed, and jointed easily. 

The United States is the world’s greatest producer of 
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timber, by far the greatest part of wliich conie.s from tlie 
forc.st.s of the Pacific coast. Here, where the west winds 
bring their rain, is a land of f<trc.st-clad inonntains and rushing 
rivei-s. The trees, as in British (\)himbia to the n<)rth. are 
Idled by gangs of axe-inen working in pairs. The fallen 
trnnk.s are then trimmed, the branches being lopped off and 
the logs sawn into convenient lengths. 

Haulage is iisually by caterpillar tractors to a light railway 
which carrie.s the logs to the sawmill. On the whole, the 



rivers of the Pacific const are too swift to be nse<I by timber 
ralts. Where water is use<l at all for transport it is in a 
“ Hume.” This is a boartled channel, running down the 
mountain side to the lake beside which the sawmill is built. 
The water from a small stream is diverted to flow down this 
trough, and the logs arc shot down the flume. 

The sawn lumber is usually sent by railway to the largo 
j)orts. such ns Seattle and Tacoma on Puget Sound, but a few 
of the big lumber companies have their own shipping wharves 
on some convenient bay or estuary. Vancouver handles most 
of the British Columbia timber. 






: ('cnwiuin Softoiiai 
A C AX A DUS LUMni:R MILL. 

ThoijO logH Iluvo tx^n noatod flown from tin* lumlx r arrows and an' awiiiliciir 
IjAnflhiiK ir> tho rmll. They will \>c u[> by cnr|««r.f hain?* int<* the 

wiwmill, when' lliey will be cut up into |K>stH and pluiks or jK-eled into thin 
layers lor plywood. The Hinallerlo^s may lx cut up into short piiw, n^iwlv 

to lx crushwl into pulp for {Kijxnnaking. 


Canada is the Empire’s greatest timber land, and is tliird 
among Uie world’s producens of sawn lumber. The forests 
extend in an almost unbroken belt from Nova Scotia to the 
Pacific ; but the greatest lumbering areas arc in Eastern 
Canada (especially in Quebec and Northern Ontario) and in 
British Columbia. The eastern area lies mainly in the basin 
of the Ottawa River, which is Canada’s greatest lumber 
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river, altlmugli the St. John River in Xew Rriinswick is also 
very iinportunt. 

'I'lie Ottawa «ith its trilmtaries drains 130.000,000 acres 
of lores! . and in spring and early suininer millions of logs aix> 
floatetl to the sawmills. 

On reaching tlie mill the logs are collected in a pool, from 
which tliey are hauled hy a spiked conveyor or " jack- 
ladder.” As they aseentl they are sprayed with water to 
remove any dirt or grit which woidtl thill the saws. Powerful 
steel arms “kick” the log on to a travelling carriage or 
platform. 'I’his slides rajiitlly towanls a band-saw uliich 
sipiares it ready for cutting into boards. 

Lumber for export may continue its journey from tlie 
mills to the port by river. Ottawa, the (’anadian capital, is 
built near the junctitm of the Oatineau and Ottawa rivers, 
and is therefore a great collecting centre for lumber. 

Other big (’anadian timber centre.^ are Saint John at the 
mouth of the St. John River in Xew Brunswick, ami Halifax, 
the port of Nova Scotia. There are also a number of big 
.sawmills and lumber-shipping wharves along the St. Law- 
rence River. 

Russia, which may be described ns the Canada of the Old 
World, is al.so a big producer of timber. The world possesses 
about five and a half billion acres of forekst, and of this over 
one (piarter is in Russia. From the Baltic in the West to 
Kamchatka in the Far East stretches n vast belt of forest, 
which is at present supplying onc-sixth of the world’s 
timber. 

Under Soviet rule, modern methods of lumbering have 
been introduced here and there, and great efforts are being 
made to develop the forest resources. 

One of these modern inventions is the mechanical saw, 
the teeth of which are mounted on an endless chain almost 
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like a cycle chain. Tlie driving power is provided by a small 
petrol motor. 

Lumbering is largely a winter occupation, because at that 
season men can be spared from the laml. while the snow 
renders the haulage of the logs easy. It i.s also possible to 
accumulate large stacks of lumber beside the frozen rivers, 
ready for the spring floods from the melting snow to carry 
the logs to the mills. 1 he climate of Russia is very extreme, 
uith severe cold in winter. 

practically all the rivers in the Russian 
forest zone flow northward into an ice-bound sea. They 
cannot, therefore, be u.sed to float the timber all the way to 
the ports, as is possible in Canada and western U.S.A. To 
meet this difficulty, a timber railway has been constructed 
running east and west between tbe rivers of Kuropean Russia 
and the Baltic. Viatka and \'ologfla are two big lumbering 
centres, and branch Uncs run northward to Archangel, and 
to the ice-free port of Murmansk. 

The Baltic countries of Sweden and Finland also supply 
vast (quantities of sauii timber, much of which conic.s into 
the east coast j)orts of Britain. The methods of felling and 
milling are much the same as in North America and Russia. 
A considerable proportion of Scandinavian timber is al.so 
used for wood pulp, from which paper is made. 

Wood supplies by fur the largest portion of the world’s 
papermaking materials, and eacli year nearly fifty million 
^ns ^re used for this i)uri)ose. The kinds of wood which are 
in greatest demand are soft woods from the great coniferous 
forests of Europe and North America. Fir, spruce, poplar, 
•and aspen are most used, and since the wood 1ms to be 
chopp^ or ground into small pieces, timber can bo used which 
is of little value for other purposes. Logs for pulping are 
much smaller than those for lumber. 
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Having arrived at the mill the logs are sawn into uniform 
lengths and then enter the debarking machines, which remove 
the bark. They then pass to the chopping machines. The 
logs are drawn into the machines by travelling teeth, and cut 
up into small chips about half an inch in size. Tlie chips are 
next bruised or crushed between rollers, before being boiled 
for several hours with chemicals, which not only disintegrate 
the wood into fibre but also bleach it. 

The boilers are of enormous size, capable of dealing with 

thirty tons of chips at a time, and are heated by steam under 

high i)ressure. The pulp is then rinsed, alloweti to settle, aiul 

is finally dried into large slabs. In this form the i)ulp is’ sent 

to Britain to the paper mills. Nowadays much wood pulp is 

also used in the manufacture of artificial silk. Newfoundland 

is another important lumbering area which supplies wood 

pulp and paper for the printing industries of both T.S.A. and 
Britain. 

Most of the timber obtained from the northern forests is 
what is described as soft wood. The forests of warmer lands 
are of hardwoods, such as oak anti walnut, which are used for 
furniture. Most of the oak used in Britain is cut from the 
forests on the slopes of the Carpathian Mountains. There 

ai-e also valuable hardwood forests in southern and south- 
ea.steni U.S.A. 

Australia possesses extensive forests of valuable timber. 
Tliese lie in a belt along the east coast, which receives the 
heaviest rainfall, and in the south-east and south-west of 
the continent. The majority of the trees are hardwoods such 
as iron-bark, red gum, Jarrah, and karri. Tliey belong mainly 
to the eucalyptus family, and unlike the hardwoods of the 
Old World, they grow rapidly. It is estimated that an 
Australian gum will make more wood in twenty-five years 
than an English oak docs in two hundred years. Australian 
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lianlwoods liave many uses. Iron-bark is true to its name, 
for it will not burn, ami is inten.sely lianl. It is u.sed for 
building purposes, for railway sleepei-s. and for bridge builtl- 
ing. Jarrah and karri, wliich grow in the south-west j)en- 
insula of Western Australia, are also very hard, and are used 
for wood-i)aving blocks as well as for building. 

Because gum trees grow .so cpiickly, many small country 
school.? in Australia fence in fifty acres of ‘‘ bush.” and j)lant 
two acres of trees a year. In twenty-five years the trees are 
ready for felling, and the school t-an make a steady income of 
£200 a year by selling the timber from two acres each year. 
'File woods grown in this way are usually soft woods. 

Mahogany is a dark reddish-brown hardwood obtained 
frotu a large tree which grows in West Africa and in the West 
Indies, 'J’he best Spanish mahogany comes from Cuba, but 
the largest source of supply is British Honduras, a small 
colony slightly larger than Wales, on the east coast of Central 
America. Mahogany is the most important e.\])ort from this 
rather hot, damp area. The timber is of great size, and is 
often most beautifullv figured. 

The West African mahogany areas form a lotig narrow- 
belt parallel with the coast, from Gambia to the Cameroons. 

Owing to the value of mahogany, its use for soliil furni- 
ture or fittings is far less to-day tlian fifty years ago. Instead, 
it is made into veneer with which to cover a cheaper wood. 

Another tropical hardwood is teak, which is one of the 
most valuable of know n timbers, and has been used in the 
Last for at least two thousand years. It owes its value to it.s 
ability to resist decay and its freedom from damage by 
insects. In certain cave temples in Western India, pieces of 
teak have been found which are estimated to be over two 
thousand years old. 

This durability has led to a large and increasing demand 




i*fu>4o : i'om*rutnitt*iUh (f*nt. 
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Qu^'-'nsluiicJ hiwH very vnliuihlo iort^^in of hanlwr^CMl. T)u' MuAict in ofton of 
siz^, fintl the logs an' usually Imultnl by ratcqiilUr tnu'tora or by toams 

of oxen to the mil la, 

Utirrna* India, and Siam* and never found near tlie sea. 
In lliinna liirfjc jilniitations arc now being niaintaincjl. The 
tree grows rapidly, reaching a girth of six feet in about one 
hundred years. 

Usually the trees are ring-barked (i.r. the hark and wip- 
wood are cut through near the ground) to kill them, and 
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felled two or throe years later. This enal)le.s the timber to 
dry, otherwise the log.s would he too heavy to float down the 
rivers. Elephants are used for handling the logs. 

The world’s main supply of teak is exported from Rangoon 
and Moulinein. with a small quantity from Bangkok. Almo.'Jt 
the whole of the Indian supplies have been exhausted. 

In addition to yielding timber, certain varieties of coni- 
ferou.s trees yield valuable gums or resins, w hich exude from 
the trees. From these resins turpentine and varnish are 
manufactured. In Euro]>e, the largest su|>plies of resin (or 
ro.sin. as it is also called) are obtained from the “ cluster 


pine ” in the Landes di.strict of France, near Bordeaux. 

This region, which was once a barren waste, i.s a trian- 
gular peninsula, seventy miles in length, between the (lironde 
estuary and the Bay of Biscay. Here, over a century ago. 
were begun the pine plantations which now yield 100,000 
tons of resin and 25.000 tons of ttirjx*ntinc annuallv. 

'file resin is obtained by cho[)f)ing out a cup-sha])ed hollow- 
in the trunk of the tree about a foot from the ground. A 
gummy fluid (-ollects in this pocket, while more gum solidilies 
about it. This i.s removed by scraping. The fluid and gum 
are taken to a factory for distillation. 


fa 


The vapour is condensed to form oil of turpentine, the 
miliar “ turp.s ” of commerce, while the resin remains as a 


pale amber-coloured solid. Usually a pine tree is faj)ped for 
three years, and is then allowed a rest for several years, so 
that it may recover. Varnish, tapers, and sealing-wax are 
niamifactured from this product of the pines. The whole 
industry is an interesting example of tlie way in which barren 
lands may be made productive. 


The great demand for timber of all kinds has led to the 
devastation of most of the more important forests of the 
world, and it has been found that serious and unexpected 
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results have followed the (lisnjipearauee of the trees, for 
forests exert a very great iutluetice upon both climate and 
soil. The present <lesert character of much of North Africa 
and Syria is due largely to the destruction of former forestvS. 
while in Nortli America large areas of mountain country have 
become waste, owing to the soil having been swept away 
after the trees were cut down. 

The air over forests is both cooler nn<l damper than over 
o])en country, and this difference increases with altitude. 
One result is that winds similar to land and sen breezes occur 
between forests and the adjoining areas, causing heavy dews 
and fogs. These fogs render spring fro.sts less dangerous, 
while summer hail is almost unknown. Winds passing over 
forests in valleys collect much moisture, a>id this liel])s to 
inci-ease rainfall in the lee of the forests, tn mountainous 
regions forests tend to increase the rainfall. 

Forests also protect the soil. es|>ecially on mountain 
slopes, from the action of floods or heavy rain. Hence if 
forests are destroyeil. great chatigcs occur in the climate and 
s»)il of tlie whole locality. 

Most countries recognise the need, not only for the re- 
])lanting of forests, but for the establishment of forests in 
barixm regions. France and Holland have planted pine 
forests in sandy coastal districts to protect the fields behind 
them. In Britain, afforestation is being carried on mainly in 
Scotlaml and in Wales. 

Timber is not the only building material, although it is 
very important. The walls of our houses are made of stone 
or brick, held together with mortar. In parts of Britain 
where stone is plentiful it is the natural material for building. 
Limestone and sandstone are most commonly used. 

The stone is quarried locally, often by the builder, and is 
delivered at the site for the mason to trim and dress. Usually 
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llie stone is used just as it conies from the (|uaiTV, wlictlior 
the pieces are large or small. The mason jilaccs tlie flat 
surface of the stones to form the faces of the wall, and fills in 
the space in the centre with ehippings and rubbish. 

In most stone-built houses the walls are over a foot 
through, and often nearly two feet in thickness. Such walls 
are very strong but are apt to ab.sorb the damj). The inner 
surface of the wall is, of course, covered with plaster. The 
corners and the sides of doorways and windows are usually 
built of sawTi stone, called quoins, which liave been trimmed 
at the quarry. In some districU, esiiecially in the Cotswolds, 
thin .slabs of stone are also used for tlie roofs of the hou.ses. 

In most parts of Britain, liowever, stone is not readily 
obtainable, so that bricks and tiles are much u.sed. The 
Babylonians were the first brick makers. They used clay, 
dried in the sun or baked in an oven. Nowadays, although 
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worknmn just fini^^bcil ^ItAping the vam', wliich is aMU on iho i>ot tor's 
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l)ri( l<s are mainly made of clay, all kinds of other material 
are tnixed \vitl» the clay. 

In a modern brickworks tho clay is dug from a large 
pit and carried to the sjirface by trucks running on a 
narrow tramway. In some works tho clay is wcatliered by 
being left in great heaps exposed to tho sun and air. but 
usually tho demand for bricks is so great that tho clay is 
used up ns fast ns it can be dug. 

Tho clay is ground up with water in powerful machines 
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wliieh mix it to a stiff paste. From tlie mixers it passes to 
another machine, where it is squeezed out through a rect- 
angular opening the size of a hriek. As the thick square 
“ sausage ” of clay comes slowly from tlie machine, it is 
cut up by ^\-ire frames into pieces the exact size, and these 
are carried away on boards to dry. 

The weather lias a great effect upon brick making, as the 
works cannot make more bricks than their drying-grounds can 
hold. Wet weather hinders the dr\ing of the bricks, and so 
may hold up the whole works. Bricks take as long as three 
weeks to dry. When the brick.s are properly dried they are 
packed into large cone-shaped ovens or kilns to be “ fn'ed.*’ 
The baking takes from two to three days. In some works 
the briclcs travel slowly through the ovens, which ai-e kejit 
heated the whole time. Roofing-tiles arc made in the same 
way, though they are often moulded by hand. 

Although bricks, timber, and stone are still u.sed for 
building houses, the very large blocks of factories and offices 
in our modern cities, and the hotels and railway stations, are 
now usually built of another material. This is concrete, the 
material used by the Romans. 

Concrete is a mixture of sand and stone with cement, a 
substance which after it lias been mixed with water, sets as 
hard as stone. 

Cement, or Portland Cement, to give it its proper name, 
is made by burning broken limestone and clay together in a 
kiln or furnace. The clinker, when cold, is then ground to a 
very fine powder, which forms the cement. A great deal of 
care is necessary to make sure that the rock materials are 
thoroughly crunched and that the mixture is mixed evenly. 
Ihe strength of the cement depends upon the fineness to 
which it is ground, and it is usually made so that it will pass 
tlirough a sieve having 32,000 meshes to the square inch. 
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Tlu' frainewdrk i»f tlic ImiUliny is jiuidc (tf stool, and tlic 
wot ('(nuTotc is poured hotwooji siuittcrs or hoards, so as to 
lorm a wall with the stool pinloi's or Wars in the ocntro. 
Alter a tow days tlio hoanls «>r shutters ean he taken down, 
leaving a .solid oonoroto wall. 'I'lic walls are oast a piooe at a 
time. J-'Ioors and ooilinps ean l)e made in the same way. In 
laet. nowadays, ooncrete is \ise<l for all kinds of oonstniotion, 
from pavements to bridges. The gro‘at advantage of con- 
crete huildings is tlmt they can be erected more rapidly and 
more cheaply than ordinary brick or stone huildings. More- 
over they are strong and fireproof. The huge skyscrapers 
in American cities are ail constructed of steel and concrete. 




Chapter XIII 


METALS 

T he discovery and use of metal has helped to make tlie 

modern world wluit it is. Look aromul vou and notice 

% 

tlie tilings wiiich are made of metal, or have been made witli 
tlie lielp of metal tools and machines. The story of the use 
of metals is tlie storv of the advance of civilization. 

k 

The fii-st workmen u.scd .stone — stone hammers, stone 
choppers, even stone knives and stone-tipped speai's. I'hen 
someone discovered copper, a lairly soft red-tinted metal 
that couhl 1)0 shajied more easily than stone. Next came 
bronze, a hanler kind of cojiiier that was actually a mixture 
or alloy of two metals, tin and copper. The Romans 
carved out their Empire with bronze swords, and were, in 
turn, caiwed up by some enterprising warrior |)Coples who 
used iron swords. 

Iron held the field for a long while. In fact, until the 
middle of the nineteenth century iron was supreme. Men 
used iron for machines, for tools, for bridges, for ships. Then 
two great engineers each discovered an easier way of making 
steel from iron, so that nowadays steel is the most important 
metal used in making things. We have steel machinery, 
steel buildings, steel ships, and most of the things which 
twenty years ago were made of iron are now made of steel. 

The march of progress lias not halted with the use of 
steel, for now another metal has come into general use. 
This is aluminium, which is light, fairly strong, and will not 

(W>> 177 * 12 

tAhrary Sri Pratap College. 


178 


THE LIFE OF MAN 


rust like iron or steel. Certain metal alloys of aluminium 
arc now maniifactnrerl which are almost ns strong an(i 
tough as steel, aiul so the march of progress goes on. 

All tlie.se metals are obtained from the earth by choosing 
certain kinds of stone and burning them in a furnace. These 
stones are part of the earth's crust. In some places they 
are found on the surface of the ground, in others the stone 



IHON MIMNd AREAS OE THE NOHTIIEK.S H RMISl-IICHr- 

Most of tho irt>r HiiiipliPM of llip world uro found in North AnuTii-A Aiid in 
Ritf on'.i.riKliii inK nn-o-s nn> in .Minn.-Motn (CixNJt lA.rminc 
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or “ oro ’ has to be dug out of deep holes or mines. The 
folk who do this are tho miners. 

1 he work of a miner de^wtids very much upon the kind 
of mineral he is seeking. Some minerals are found in tho 
form of great masses of stone. Others arc embedded os 
laycra between other kinds of less useful rock. Some minerals 
or metallic ores are so soft that they can be dug out of the 
grouml with a shovel. Others are so hard that only a charge 
of powerful explosive will move them. 
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All the rocks of tlie earth's crust contain metals in sonje 
form or another, but in many case.s the amount is quite 
small. The work of obtaining the metal is considerable, 
and so only those rocks are used which contain sufficient 
metal to make it worth while. Such rocks are called 
“ ores.” 

IRON AND STEEL 

Iron ore is the most common of all the metallic ores. It 
is found almost everywhere, but only the ric-hest ores are 
worked. The largest ironfields are found in the Northern 
Hemisphere, in North America. Euro]>e, and A.sia. The 
pos.session of Ij^rge quantities of iron ore gives a great 
advantage to certain nations, since both iron and steel arc 
needed for the everyday work of the world. Nations witlmut 
iron or steel have to buy from those who possess thc-'^e 
metals. 

Iron or steel cannot be made, however, without coal. 
About three tons of coal are used in making one ton of 
steel, so that the possession of supplies of suitable coal is 
another matter of great importance. Not all coal can be 
iLsod for steel-making, which requires a special kiiul of 
‘‘ coking coal.” ThLs is only found in-certain places, and it 
IS these places which have become the great steel-making 
centres of the Morld. 

In such centres the iron ore is usually brought to the 
steel works from the nearest ironfield, which may bo many 
miles away. 

The mo.st important ironfield in the world is in North 
America. It is at the western end of Lake Superior in the 
state of Minnesota, U.S.A., and close to the Canadian border. 
Here there are wide belts of iron ore several miles in length. 
Where these belts are near the surface of the ground, the 
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ore is dug out by huge steam shovels which load it straight 
into large, open railcars, each holding from fifty to sixty 
tons, ready for transport to the steelworks. More tlian one 
half of the ore is mined in this way. There are, however, 
some belts of ore, or ‘‘ ranges ” as tliey are called, which dip 
down very steeply into the ground. In these the ore has to 
be mined by sinking deep shafts and galleries. Some of the 
ore i.s raised from a depth of 3,000 feet. When brought to the 
.surface it is stored in huge bins, and is loaded from time to 
time into the railcars. 

The Minnesota ironfields are about 1,000 miles awav 
from the steelworks, which are in Peiinsylvania, on the 
ea.stern side of the Great Lakes near Lake Erie. Here there 
i.s a vast coalfield in which a great deal of good coking coal 
i.s mined. The iron ore lias therefore to be carried acro.ss tlie 
Great I.Kakes before it can reach the steelworks. 

The first stage in tlii.s jojtrney is from the ironfieUL to 
tlie shores of Lake Sui>erior. near Duluth, where there arc 
long line.s of storage bins built out like piers into the water. 
Whole trainloads of ore can be emj)tied into the bins 
within a few minutes. 

When the bins arc full, an ore boat draws up alongside 
thorn. These ore boats are huge oil-driven motor barges 
the size of an ocean-going steamer. Each boat holds 10,000 
or more tons of ore. There are several large sliding hatches 
on the deck. Tliese are opened beneath the bins and the ore 
spouts down into them. A 10,000*ton ore boat can be loaded 
in this way in twenty minutes. 

The next stage of tlie journey is across the lakes to the 
unloading ports on the south shore of Lake Erie. On this 
journey the ore boats must pass from Lake Sujierior to 
Lake Huron, which is at a lower level. Fortunately the two 
lakes are joined by tlie St. Mary River, and this channel has 
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been dee[)ene(l. where necessary, in order that the big lake 
vessels may pass. At one point the river drop.'< over twenty 
feet in less tlian one mile, and here two great sliip canals have 
been constnicted with five huge locks. These are the Soo 
Canals (a name shortened from the French name Sault 
Sainte Marie, or the Falls of St. Mary). 

The Soo Canals are the greatest shipi)ing highway in the 
world. Although for four months of tlie year the (Ireat 
Lakes are frozen and no shipping can move, for the rest of 
tlie year tlie canals are crowded. Each season 25,000 
vessels, most of them very large, pass through the canals, an 
average of over one hundred a day. This is five times the 
number of ships using the Suez Canal in a year, while the 
weight of goods carried is about three times iieavier. 

Most of the shij)s pa.ssing eastward through the Soo 
Canals carry ore, wheat, and timber. On their return they 
bring back manufactured goods, machinery, and steel. 

1 wo of the locks on the Soo Canals are the largest in the 
world, being more than a ejuarter of a mile in lengtli and 
eighty feet wide. The drop in the river is also used to [)ro- 
vide water-power for a big hydro-electric station which 
supplies electricity for a hundred miles around. 

After passing through the Soo Canals, the ore boats cross 
Lake Huron to its southern end, where they enter the St. 
Clair River, which they follow to Detroit, the great motor- 
car city of the United States. Here some of the ore is 
unloaded to supply the steelworks. Other ships continue on 
to Lake Erie, where they unload the ore at various harbours 
along the southern shore of the lake. 

As the lakes are closed by ice during the winter the ore 
is dumi>ed in huge piles beside the lakes, and the various 
steelworks are supplied from these piles all the year round. 

Many of the steelworks are built close to the dumps of 
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ore, nnd coke hroiiglit by railway is aisjo stored near bv. 
Another material needed for the manufaeture of steel is 
limestone, ami .supplies of tliis are also maintaine<l near the 
steelworks. 

t’entiiries ago blacksmiths made iron by burning iron- 
stone with charcoal made from wood. The rtMl-hot lump 
found at the bottom of the tire was then hanniUTcd again 
and again. When the lump cooled it was reheated, until 
at last a |)iec ‘0 of iron was the result. This iron was not 
very pure, but it was better than bronze for weapons. 
Later on the arnnmrers found that lyv making the fire 
very hot . and using more care, a harder substance called steel 
eoidd lie made. 'I'lie armourers of Damascus. Toledo, ami 
Milan were faimms during the Miildle Ages 

I'he imiflern manufacture of steel is verv comjilicated. 
'Pile thive materials— »)re. coke, and limestone — are heated 
together in a large tower-like blast furnace, through wliieh a 
blast of ln>t air Is c(tntinnally being forced. The furnace 
is loaded by machinery, while near by aiv tall chimney-like 
'■ stoves ” in which the gas is heated. The furnace is always 
kept full ami never goes mjt. It is working day and night. 

From time to time the molten iron, which has trickled 
to the bottom of the furnace, is drawn off. It is eolleeted 
in steel trucks lined with fireclay, and these are then hauleil 
away to other furnaces to be made into steel. 

There are two ways of making steel. One was accident- 
ally discovered by Sir Henry Bessemer, an English engineer 
w ho was trying to purify molten iron by blowing air through 
it. To hi.s 8ur|)riso he found that the molten iron, instead 
of getting cold, and freezing, remained very hot and turned 
into steel. It took many years to invent a furnace in which 
this could be done easily, and the apparatus now used is 
called a " converter.’* 
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I'lio trucks or ■ ladles ' of molten iron are poured into 
n iai'jie l)ottle-shapod converter, tlirough wliich a hhust of 
hot air i.s blown so tliat the air bubbles through the molten 
metal. All the impurities arc burned away and the iron 
is cliangcd into .steel within a few minvites. J^efore the steel 
has finished " boiling " a small amount of another mineral 
called manganese is added. Tills helps to make the steel 
very hard and tough. 

When the proee.ss is complete the steel is poured into 
moulds and nlloweil to cool into solid lumps or ingots. 
'I'he.se are tlien carried, while still hot. to the rolling mills to 
be s(piee7.ed or rolled into various shapes. 

The Bes.semer process is very cheap and quiek. and is 
used mninlv in .America. Soon after it was invented another 
British engineer, Sir William Siemens, discovered a fresh 
and even better way of making steel. This was by heating 
the molten iron in a wifle shallow furnace and pa.ssing hot 
air and gas over the molten metal. From time to time broken 
picec.s of other steel are adde<l. The furnace is lined with a 
special kind of fireclay which helps to change the iron into 
steel. 

This “ open hearth ” procoM. as it is called, is much more 
difficult and takes many hours, but the steel is much more 
valuable to the engineer, for it is strong and tough. It can 
be made fiom scrap iron and waste material, and so the steel- 
works need not bo near a blovSt furnace. It is also possible 
to add various other minerals to the iron to make special 
kinds of steel for 8|>ecial purposes, so that nowadays by far 
the most steel is made in this way. 

Be.ssemer steel is used for such things as pi|>es, wires, bars, 
and sheets of steel. On the other hand “ open hearth ” steel 
is used for boiler or ship plates, for girders and beams, for 
raihvay lines and for machinery. 
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Of tlic special kinds of steel the most famous arc stainless 
steel, wliich will not rust and can therefore be use<l for 
bridges aiul other structures exposed to the weather, and 
nickel steel, nhich is inten.scly hard and is used for making 
armour plate for battleships. 

Ab(*ut one-half of the steel of the world is made on the 
Pennsylvania coalfield. Pittsburgh, the chief steel-making 
centre, is a large city built where several rivers meet, so 
that coal and coke can be brought quite easily. It is sur- 



rounded by a ring of steel-making towns, to which the ore 
is brought by railways and canals from Lake Erie. 

In Europe the chief steel-making centres, outside Britain, 
are in Germany, France, and Belgium. The ore is found in 
Lorraine, where these throe countries meet. Here there are 
great layers of iron ore below the surface of the ground. The 
Lorraine ore does not contain so much iron os the Lake 
Superior beds, but it is more easily smelted. The chief 
mining centres are Longwy, near the Belgian border, Briey, 
and Nancy. From these places the ore is sent by train to the 
big steelworks in Germany, France, and Belgium. 
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The German steelworks are mainly on tiie Ruhr, or 
\\ estphalian coalfield. This is the basin of a small river, 
the Ruhr, which is a tributary of the Kiiine. There is 
abniulant coal for coking, and .so thi.s region has become the 
second greate.st smelting area in the world. Es.sen is tlie 
most important of the steel towns, while not far away are 
Oelsenldrclien, Bochum, and Dortmund. There arc also 
several other large factory cities such as Barmen. Ell)erfeld, 
Krefeld. and Aix-la-Chapelle, which are mainly engaged in 
making textiles. 

Most of these towTis are on the far side of the river 
Rhine, away from the ironfields, but the river is crossed 
by railways at Cologne, Diisseldorf, and Duisburg, so that 
the.se have become great bridge towns. In addition to using 
the iron ores frojn Lorraine, the great smelting-works on tiu* 
Ruhr also use other metallic ores from all over the world. 
flie.se are brought by ship up the Rhine to the bridge towns, 
and so these are also large river ports. 

The chief ores which are imported into the Ruhr are 
copper from the Congo, zinc from Australia, and special 
kinds of iron ore from Spain and Sweden. 

In Belgium the largest steel-making centres are along 
the Meuse valley, from Charleroi to Li6ge, where the coal is 
also very good for coking. Seraing, just outside Liege, is 
an important steel town. 

These cities suffered seriously during the World War of 
1914-18, and with the aid of the compensation paid by 
Germany, new and up-to-date steelworks were constructed, 
not only there, but in another district called the Campine 
near the great seaport of Antwerp. This district again 
suffered severely in the Second World War. U 

The changes that went on in the Campine showed how 
man can rapidly change the surface of the earth. Instead 
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of meadows and fields cultivated by peasants, there are now 
many coalpits — not the dirty, smoky collieries of forty years 
ago, but clean and almost smokeless. The power is provided 
by electricity and gas. Beside the coalpits are the great 
coking works and the blast furnaces, which now consume 
most of their own smoke and fumes. 

Instead of the workers having to live in crowded, un* 
healtijy cities, there are plcu.^^ant village.s of new houses each 

\tith its garden, while buses take the people to and fronj their 
work. 

What is being done in the Campine is al.so happening in 
other place.s, and new factory “ garden cities ” are being 

built in more healtliy conditions both in Britain and iti other 
countries. 


In Britain the supplies of iron ore arc fimnd largely in 
a broad belt which extends from the mouth of the Tees 
southward into Northamptonshire and the Midlands. 'I'he 
most important district where the ore is mined is along the 
slope.s and valleys of the Clevelatul Hills in North Yorkshire. 

Here the iron ore is of very good quality, and is found on 
the Burlace of the ground, so that it can i)e quarried in large 
oi)en workings. As the ore-stone is removed it is loaded 
into trucks on small lines tliat feed the main railway at the 
end of tlie valleys. Much of the iron ore goe.s to Midtlles- 
brough, wiiich is the largest steel-making town in Britain. 

Tlte coking coal for tlie furnaces comes from the Northum- 
berland coalfield, which extends along the eastern side of 
the Pennines, near the sea. The wide tidal estuary of the 
Tecs enables the steel products of Middlesbrough to be 
exported to other parts of the world. 

Another important tidal opening is that of tlie Tyne. 
This enables large ships to reach Newcastle, twelve miles 
inland, and from there to the sea the river is lined with ship- 
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yards, steelworks, and engineering works. There are also 
large '* staithes ” or piers tor loading coal, which is sent to 
other countries. 

Steel is also made on most of the other coalfields of 
Britain, the ores being obtained from other districts or 
imported. 

The Black Country, as the great smelting area around 
Birmingham used to be called, now obtains most of its 
iron ore from Xortliami)tonslnrc. Tliis region makes anv- 
thing from a j)in to a steam-engine, and also all kinds of 
brass and coj)jM?r goods. 

South Yorkshire, along the Don Valley, njakes special 
kinds of steel for tools, armour plate, and guns. Iji pca<'e 
time the ore for the.se special steels is brought from Sweden, 
but the big steelworks of Sheffield also use rea<lv-made 
steel from Germany and U.S.A. This steel is re-smelt(‘d 
and treated in various ways to give it the special (jualities 
that are desired. 

Scotland lias a large steel-making area round Gla.sgow 
and along the river Clyde, while in South Wales there arc 
big blast furnaces in the Cardiff and Newport district. 

In addition to these, many large engineering firm.s and 
railway conipariie.s have their own steelworks, and these 
are often far from tlie coalfields, so that the needed coke and 
ore have to be brought by rail. One of the largest steel- 
works in the South of England is on tiie north side of the 

Tliames estuary at Dagenham. This suiiplies tlie Ford 
motor-car factories. 

The Ford furnaces turn out one hundred tons of steel 
a day and work mainly on scrap iron, using the open-hearth 
process. The building of this steelworks is another example 
of how the world is changing, and how, nowadays, it is no 
longer necessary to have factories near the coalfields. They 
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are now huilt where tliere is more room, where land is 
( lieaper, aiul wliere tliey are in a better position for selling 
tlie goods. Only tlie “ heavy industries ” of iron and steel 
remain near tlie coalfields. 

Altlioiigh the greatest steel-making regions of tlie world 
are in U.S.A. and Western Eurojie. the production of steel 
is so important that other eountries such ns HuSv-^ia, Japan, 
and ('liina are now producing steel for themselves. 

Russia envoi's a very large part of the eartli s surface, 
and possc.sses supplies of almost every material used in 
everyday life. 'I'he Russian people are tlierefore doing tlieir 
host to utilize the re.sources of their country, and to make 
everything that they need for themselves. The richest iron 
ores are found in the Ukraine, to the west of the river 
Dnieper, ami about one hundreil miles from the sen at 
Krivoi Rog. 'Fhe eoke for smelting is obtained from the 
Donetz eoalliehl one hundred and fifty miles to the east. 

'J’he Krivoi Rog district produces three-quarters of the 
cast-iron of Rus,sia. Large steelworks are also in operation. 

Japan is another country which needs steel in largo 
(piantitics, both for machinery, ships, and buildings. There 
is. however, very little iron ore available in Japan, and so 
the Japanese have to import it from Manchukuo, where 
there is a very rich area of ore. It was partly the need for 
making their supplies of steel secure that led Japan to 
establish the new state of Manchukuo, wliich, a few years 
ago, belonged to China. 

The Manchukuo supplies of iron ore are in the Liaotung 
Peninsula in the south, and are at least ten times ns great as 
the supplies in Japan itself. 

The ironfields of China are mainly along the valley of 
the Yangtze River, near the great city of Hankow. The 
blast furnaces are at Hanyang, a twin city of Hankow on 
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tlie other side of the river. There are also valuable fields 
of iron ore in Northern China in the pro\-ince of Shansi. 
Practically all the steelworks and blast furnaces in China 
are controlled by Japan. 

There are very few steelworks in the southern hemi- 
sphere. They are almost entirelv in Australia in the Hunter 
V^alley coalfield in New South Wales, to the north of Sydney. 
Australia is such a long way trom the rest of the world 
that it is very important for her to have her own supplies of 
steel. 


COPPER 

While iron and steel are the most important metals in 
use to-day, there are several others which are needed by the 
modern world. One of these is copper, wliieh is of value 
because it i.s a good conductor of electricity. Huge ciuantitie.s 
of copper are needed to make the machinery, wires, cable.s, 
and switches used in the production and distribution of 
electricity. 

The copper is found as an ore, but. unlike iron ore, it is 
not ca.sy to smelt. A great deal of the coj)per ore of the 
woi'ld is transported thousand.'^ of miles to be smelted. The 
large.st copper-producing country in the world is the United 
States, which supplies about one-fifth of the world’s supplie.s. 
Most of this copper is mined either near Lake Superior or in 
the Rocky Mountains. 

Canada also produces large quantities, mainly from the 
district to the north of the Great Lakes near Sudbury. 

Chile, in South America, is the second largest copper- 
producing country of the world. The mining areas are in 
Northern Chile high up in the Andes, and the metal is 
exported from Iquique and Tocopilla. 

Africa possesses very large deposits of copper ore, mainly 
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in the (Ustrict between the sovith-cast part of the Congo and 
Northern Rhodesia. The development of the copper mines 
has enabled railways to be com[ilcted to the coast. One of 
these runs to Hcngnclla, a Portviguese town on the Atlantic 
coast, and carries most of the ore from the Congo. Tlie 
output of the Rhodesian mines travels partly along this 
route, but a good ileal is sent south and cast to Beira. another 
Rortugucse port but on the Indian Ocean. Most of this 



African ore is sent to Belgium, South Wales, or tlie Ruhr to 
be smelted. 

Australia possesses valuable supplies of copper in various 
parts of the continent. The richest copper mines are at 
Cobar, in the middle-west of New South Wales. A railway 
has been constructed to link up with Sydney, and most of 
the ore is sent to Lithgow, near Sydney, to be smelted, as 
coal is available there. Copper is also found, with other 
nmierals, in Western Australia and in Queensland. 

Japan is another of the great copper-producing countries 
of the world. This metal is, indeed, the most important of 
all the Japanese minerals. It is found in many districts, but 
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the chief mining areas are in the nortliern Ijalf of Honshiu, 
the main island of Japan. 

In Britain the chief copper-smelting area is in Soutli 
Wales, round Swansea and Llanelly. The ores are imported 
from Canada, Australia, and Spain. 


LEAD 

Anotlier very useful metal is lead, wliicli is not affected 
by the weatlier, or by being buried in the ground. It can 
therefore be used for roofs, gutteiv, and pipes, for lining 
cistern.s and for covering-in woodwork or metal work which 
may be expo.sed to the weather. In addition, vast (juantities 
of paint are prepared from lead. The cliief material in 
such paint is what is called white lead, a comjxmnd u liich 
is ground up witli oil and colouring matter to make lead 
I)aint. Such paint also po.sses.ses the preserving powere of 
lead. 

Tlie chief lead-producing countries of tlie world arc the 
United State-s. Australia, Mexico, and Canada. Half the 
lead of the world comes from Xorlli America. 

In the United States the chief lead-producing area is in 
a group of hills called the Ozark Highlands, almost in the 
centre of the Great Plains, and about 300 miles west of the 
Mi.s.siKsi])pi. The ores contain zinc, wliich is also smelted. 
Tlie remainder of the lead miners are in the central part of 
the Rockies. In Canada the chief lead-producing district 
is in Britisli Columbia, along tlie Kootenay River. 

Australian lead is found, with zinc, at Broken Hill, a 
nch mining area in the extreme west of New South Wales, 
on the borders of South Australia. The ores found in this 
district are a mixture of tin, silver, lead, and zinc. When 
the mines were first opened, tin was the most important 



198 


THE LIFE OF MAN 


metal produted. Then, as the mines were deepened, silver 
became important. Lower down, lead ores were reached, and 
to-day, at about 300-400 feet below the surface, zinc i.s 
mined. 

'I'hus Broken Hill began as a tin mine, became a stiver 
mine, then a had mine, and now is a zinc mine. 


OTHER METALS 

Zinc is very much u.scd for coating or “ galvanizing ” 
iron, thus j)rotceting it from the action of air and weather, 
and pieventitig ru.st. (Jnlvanizcd iron is a very cheap and 
useful building and roofing material, and is used all over 
the world. c.'<i)ceially in the Tropics, wherc woodwork is 
attacked by ants and other insects. Pipes, wires, and other 
fittings are also galvanized. 

Both copper and zinc are smelted by the aid of elec- 
tricity. In some districts the smelting-works arc near the 
mines. In others, as at Broken Hill, it is chen]>er to 
partially smelt the ores near the mines and send the im- 
pure metals elsewhere to be refined. A largo quantity of 
the Broken Hill " ooneentrates,” as they are termed, are 
refined in Tasmania, where there is abundant water-power 
for ])roducing electricity. The concentrates are first sent 
to Adelaide by rail or to Port Pirio on Spencer Gulf. From 
there they are shipped to Hobart in Tasmania, or sent to 
South Wales ports for smelting. 

Tin is another metal which owes its value partly to its 
protecting qualities. It is used for coating thin sheets of 
iron as " tin plate,” which is used for cans and other con- 
tainers. It is also used to mix with other metals to mako 
what are called alloys. Some of these alloys are very useful. 
Tin and copper mixed together make bronze and brass. 
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phi to : .Uot'iyun 
A TIN-DREDOE» MALAYA. 

WHiom the def^siU of on.' art* soft And near the horfa^^c, aa arc thr (in drposits 
in MaIava, mining is u.<uAlly earriofl on hy The hii^re nmcliino 

shown aIkivo floats on the surf Arc of an Artiticial lake, which it di^'s for itmlf 
OM it gws alon;j. At the front {on the right) hi an cn(nc.«vS chain <jf buckets 
which (Jigs out the ore, to a depth of as much as 130 feel. The w is then 
washed free of mud and atom's, width an' tip]Ksl out At the back (d the dnslge 
(on the left). Thus the dretige slowly cuts its way forward And fills up the 
lake behind it. The floats in the (orcunnind curry the electric CAbfc which 
8UpplMs( power (or the mai*hincr>' in the dredge. * The tin oir^ will bo sent 
to Singn]Kire for smelting. This nieth<xl is also used in mining for gold. 

Most of the tin of tlie world is mined by dredging. The 
ore is found in the form of soft ground which can be dug out. 
A large liole is first dug and flooded \nth water to make an 
artificial lake. On this a large piece of machinery called a 
dredge is floated. The dredge is almost like a floating 
factory. At one end is an endless chain of steel buckets, 
which dig up the earth from the bottom of the lake. As the 
wet sludge is brought up, it is emptied into long troughs 
over which water is flowing. The water washes away the 
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nuul an(l leaves the heavy tin ore hehiml in the bottom of 
tljc tronph. 

From time to time the tin ore is removed, wltile the mud 
from nhieh it has been taken is piled up behind the dredge. 
Thus tlie dredge slowly cats its way forward, digging up the 
ground in front of it and filling up the lake lichind it. Some 
of these dredges ai-e very large and work ton depth of 120 feet. 

Tlie distnets wlierc tin dredging is carried on are in tlic 

Malay Peninsula, the East Indies, Siam, and Nigeria, in 

West Africa. The Mnlnvan and East Indian ores are 

% 

smelted near Singapore. These huge smelting-works handle 
over half the tin of the world. 

Another important tin-producing country is Bolivia, a 
])lntcau high uj) in the Andes. Hero the tin is mined like 
other metals. South-east China also produces a good deal 
of tin. 

Another very important metal which is being used in- 
creasingly to-day is aluminium. Tins has two valuable 
properties : it is very light, and it is a good conductor of 
elcctrii'ity. Further, it does not rust easily. 

Aluminium is used in aeroplane construction. The metal 
itself is not very strong, but various alloys have been dis- 
covered which are almost ns strong as steel, and are nearly as 
light ns aluminium itself. The metal is also used c.xtensivoly 
in motor enginc.s, and it can be cast, pressed, or stamped into 
nil kinds of shapes, including pipes, sheets, and tittings. 
Aluminium kettles and saucepans are now replacing enamel- 
ware, since it does not chip and is easily kept clean. 

Another important use for aluminium is in the electrical 
industry, and most of the large overhead cables which 
carry electricity from one district to another are now made 
of aluminium, with a stmnd of stool wire in the centre to 
give the necessary strength. 
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Aluminiimi is smelted from ji kind of clay called bauxite. 
Most of the important Euro|)ean nations have supplies of 
bauxite, but the world’s largest suj)plie.s come from the 
United States. The smelting is carried on by electricity, 
and so the important aluminium works are all near big 
electrical power stations. 

In Britain the largest of these is in Scotland, near Ben 
Nevis. The water neede<l for tlie power .station is taken 
from a lake through pi|>es and tunnels wliich actually pass 
underneath the mountain. 

Tliere are many other u.seful metals, mo.st of which are 
produced in small quantitie.s and are u.sed for mixing with 
other metals to give them special qualities. Othei's such as 
chromium or nickel are aUo used for “ plating ” metal 
articles to give them a bright fini-sh. Some metals such as 
tungsten are used for the tilaments of electric lamp.s and 
radiatoi's. 

Thus man is not only able to obtain food from the 
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animals and plants on the surface of the earth, but he is 
able to obtain all kinds of u.seful materials from the rocks 
of the earth itself. 


V. 
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POWER 

T he present day is outstnmlingly tlie daj* of power — 

the day of the machine. We eat. live, and sleep in a 

world donjinated hv machinery. The modern workers eat 

% % 

a breakfast that is cooked with heat supplied in the 
form of gas or electricity from a large power station. 
Tliey catch a bus at the <loor, or travel in a car propelled 
by petrol- or oil-driven machinery to a railway station where 
they enter a train moved by steam t)r electricity. Another 
bus carries them to the factory or office, where they may bo 
carried up to their work in a power-driven lift. 

Not only has the machine conquered the factory but it 
has oven invaded the office. Practieally all letters and 
documents are typed, long columns of figures are added by 
other machines, and many other ingenious machines help 
to do the work of the day. Machinery i.s oven apjMjaring 
in the homo, and the vacuum cleaner, floor polisher, washer, 
and mangle are now all driven by electricity. It is also 
possible to have dishes washed and dried by machinery. 

Even the amusements of man are now largely controlled 
by machinery. Every evening millions of people visit 
cinemas, where they watch probable and improbable scenes 
portrayed by machinery on a screen, to the accompaniment 
of speech and music produced by more machinery. Others 
may listen to another music-making machine, the gramo* 
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In the Rust the ox ha^^ Ix^en usrH for iTnluri<*s to provide jKJwer for 8iiniile 
mxfcchiners*. Hen.' mi E^ryptiftTi furnier ii raiMn^: water for irripuin^' Iuh fiehl?' 
hy ft crude water* wheel worked by an ox. The nuieliinery hoiur inade, and 
is cntinly of woo<l. It is rou^di, it creaks an<l M|ueaks» but it works, uiicl 

.seldom gives any trouble. 


]>hone. while the light aiul warmth about them is also 
siJ()j)iied from the big power stations. 

Nor does this use of machines seem to grow le.ss. When 
the first machines were made, a century and a half ago, 
they were not wanted by the folk whose work they were 
going to do, and the hand workers, with sledge-hammer and 
torch, did their best to destroy them — a hopeless effort. 
To-day everyone makes use of machinery, and even the 
baby in the nursery plays with ingenious mechanical 
imitations of the things that are aftenvards going to control 
his life. 

For all these machines we need Power — some means of 
making the wheels go round. The very first machines that 
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were usc(i i)V nicn or women were driven by hand. Probably 
llie very fii-st maelnne ever invented — that of tlie mill for 
‘'nmliiip corn — was invented by a woman who had grown 
fired of pounding it in a mortar. Then tlie mill was made 
tait'e enougli for the stones to he turned hv oxen, or by 
slaves. In those days human labour was cheap. 

As time wont on certain otlier maclunes wore invented, 
especially for raising water from wells or rivei-s to snp|)ly 
the thii'sty gronnd with water f(*r the fruit trees or crops, 
'riionsands <»f these age-old machines are still in use all over 
the Ea.st. though the more enterprising farmer now putvS in 
a motor pump and sells water to his neighbours at a profit. 

'rite ohiest power-driven machinery was worked by water 
— the old-fashioned water-wheel — and when machines were 
fii-st invente{l for making cloth they wore also driven by 
water ])ower. The very first factories in England were 
built along the smiling valleys of the Pennines, where the 
fast-llowing streams came flown from the hills. Many of 
tlio.so old mills, now fle.serted ami derelict, are still to bo 
seen. 

Water, however. ha<l to give plaec to steam, and this 
dejiended upon coal, which was used ns a fuel to heat the 
boilers. The ordinary steam-engine, in spite of the cleverness 
with which it.s various parts are arranged, is really a very 
clumsy piece of mnehincry, and is now rapidly disappearing. 
It is very wa.stcful, too. for only ono-fifth of the power 
available in the coal can he used. With many stcain-cngities 
the power obtained is even less than that. 

In the days when steam |>ower was at its heiglit tlie coal 
was sent by rail or canal from the colliery to the factory, 
where it was used to boil the water to obtain the steam. 
To send the coal over long distances increased the expense, 
and 80 it was necessary for the factories to bo built near the 




.SATVHF. Ti) J'HOVtDK ruWJ.K. 

A vii'w of otM' of the niuny hi« iiydnvHidric |Knv< r statioiin whivU un* lx ini» 
(iovrlojx ci on tlic out>kirls of in Cuniohi. Tins in 

at (JninfrM« n% I only inilce fn>rii Tlin*' S*ivits on tin* Si. I^wn inr Kivor, 
at I he point mImtu the .Maume Kiver |fMvi*> th<* platiNiu ff>r tin* lowhnni.H. 
It IS typical of the way in which the wil^lcmess it* U*in^r lonqncmh After 
a nuIro«nl lixs U***!! nin through the fon*st to a njiot cho^<*n hv tlie eni*ij]ivrs, 
u *;nat <Jam unci jHJwer stution is const Fanns ln>:m to spring; up 
in tlio cleurin;;^ as the fonsi is cut tiuck by the lunilwr companies. The 
jiowcr enablch imlustn<*s to fx* c^tublinheci, aiul soon a thriving township 
stun'ls where In^forc there was only forest and river. 

coalpits. Hence the crowded, smoky factory towns of 
KoiHieni England and Central Scotlaiul came into existence. 

From tlie engine-house of each factory long lines of 
revolving shafting and swiftly moving belts carried the power 
to the machines. When the workman wished to stop a 
machine he luid to slide the moving belt off the machine, 
but the engine still kept at work. The long lines of shafting 
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find tlie bolts lind to be carefully guarded to prevent the 
worker from being caught by them, for many a life has been 
lost in tliat way. 

This old-fashioned system is still in use in some factoriCvS 
where the owjiers have not had the money or the inclination 
to make a change, but no modern factories arc run on these 
line.s. Steam has given place to electricity. 

ELECT llKiTY 

Electric power is cheap, simple, silent, and safe. It can 
be i)r(Kluced in large jmwer stations and sent along a cable 
f<tr hundreds of miles if Jicccs.sarv. There is no smoke or 
smell, ami practically no noise. The factories can be built 
iti pleasant surroundings in the heart of the country if need 
bo. The workers need no longer be crowded together, for 
it is not necessary for two factories to be close together. 
The only matter which the factory owners have to consider 
is transport. Roads or railways arc needed to bring the 
raw materials and to carry away the finished goods. While 
many factories are built licside a railway, others make use 
of roads, and may he a mile or more frmn the railway. 

Electricity is a convenient form of jK)\vcr, but it has to be 
produced by machinery which itself needs to be driven bj' 
cither water or steam. The machines which produce this 
power are called turbines, and are similar to rapidly revolving 
fans. The steam or water presses against the blades of these 
“ fans,” enu.sing them to spin round. 

Power stations which use water for the production of 
cleetrieity are u.sually called hydro-electric power stations. 
The water needs to bo at considerable pressime, so lliat 
hydro-electric stations are either in mountainous districts or 
situated near falls or rapids on a river. 

Mountain power stations usually make use of a lake as 
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a reservoir. A dam is l)uilt across the lower end of the lake 
to control tlie level of the water, and large pipes, several 
feet in diameter, take the water to the power station, wliicli 
i.s situated at a much lower level. The lower the jiower 
station is below the lake the greater is the pressure or 
head ” of water, and the more the power obtained. 

The pi|)e-lines usually descend the mountainside, the 
water flows (hremgh the turbines and then rejoins the river 
or stream below the power station. 

Where the j>ower station is near a waterfall mueli the 
same method is used. A large pool or res^ervoir is constructed 
beside the river above the falls. The pipe-lines are taken 
from this to the power station at the h)wer level. 

From the power station the electricity is distributed by 
overhead cable.s, slung fnnn steel pyhms. These carrv it 
to the factories or cities where it is nee<led. Nowadays all 
the hig imhistrial natiems arc constructing these large power 
stations, and where water-jH)weris not available steam is used. 
The boilers in a modern steam-power station ate fired by oil 
or {)owdercd coal. The old-fashioned method of shovelling 
the coal into furnaces l>eneath the boilers is now out of date, 
for it is very wasteful and smoky, besides being very hard 
work to do properly. Where these coal-fired boilers are still 
in u.se, the coal is fed intr) the furnaces by machinery. 

Nowadays, however, powdered coal is used. This is 
crushed to a very fine powder, which is then blown through 
nozzles just like gas. The jets of powdered coal and air 
burn with a very hot flame, and the coal burns completely 
away, with practically no ash. Only certain kinds of coal 
are suitable for burning in this way. Soft or tarry coal is of 
no use, for the jets would soon become gummed up. Anthra- 
cite tlicrefore is used. 

These large power stations are practically smokeless and 



TUB ELBCTfllCm* GRID IN ERTTADC 

This iDa|> shows the main power lines controlled by tho 
Eloctricily CommisAiorL By means o( ovoriieacl cables, 
the power is carried to tfie (arm, town, or factory. 
Tho two aluminium smelteries in the Hightan<ls are 
Foyers, near Loch Ncas. and Loehaber, near Fort 
William. These worka uac more electricity in a Vock 
than a large city docs in a year. Tho IxKhaber 
power station generates I20,(JQU hone- power. 
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there are no injurious t'nnies. so they are ver}’ suited for 
buiUline in or near large eitics. Wliile eleetrieity can be 
distributed by cables pver long distances, there is always the 
chance that in times of storm the overhead eable.s may be 
broken. For this reason large eities. where perhaps millions 
of people depend upr)n eleetrieity for light and power, have 


their own ])ower stations in addition to tho.se at a distatiec. 

Nowadays a country is covere<l by a network of cables or 
“ grid. " which links up tite various power stations. Then, if 
for some reason the supply fails at one station, the eurretit 


can be suf)iilied from t)ther stations. 

In England all the big power stations art* steam- or oil- 
driven. but there arc one or two hv«lro-electrio stations for 
aluminium smelting in Scotland and North Wales. Ireland 
has a large liydro-clectric station at Lough Derg on the 
Shannon. This is large enough to supply power for the whole 
of Ireland. 


Mountainous countries such as Switzerland and Italy 
have many hydro-electric stations, and there are several in 
(tcrmany. as well as others driven by steam or oil. Ru.ssia 
has a large hydro-electric station in the Ukraine, on the falls 
of the river Dnieper at Dnepropetrovsk. In North America 
the largest power stations arc all hydro-electric. Tho.se at 
the Niagara Falls are the ino.st powerful. Eastern Canada 
po.s.scsses .several more. In New England, the factory land 
of U.S.A., the whole of the power is hydro-electric. 

The methods which have proved so successful in Europe 
and North America are now being followed in other con- 
tinents, particularly in South America and Australia. Even 
India is beginning to use electricity. Engineers are also work- 
ing upon plans to harness the tides, and so use the power de- 
volojjed by the attraction of the moon. If this succeeds, big 
tidal-electric power stations may be built at suitable points. 
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COAL 

Even with this increasing use of electricity, coal is still 
important. It i.s needed in huge quantities for the making of 
steel, it is used in modern power stations in the form of 
powdered fuel, and it Is still the most important fuel used 
by ships. 

The coal supplies of the world are almost entirely in the 
Northern Hemi8[)herc. in Europe and North America. The 
southern continents po.s.<es.s very little coal, and must there- 
fore be moj-e dei)endent upon water-power or oil. 

The coal is found in “seams” or layers, which are from a 
few inches to several feet thick. Tlie seams arc usually 
reached by sinking vertical ‘‘ shafts,” though on some coal- 
fields it is possible to reach the coal by galleries driven into 
the side of the hills. In a very few places the coal is near 
enough to tlie surface to be quarried. 

In every coal mine there are two .shafts, the main or down- 
cast shaft, used by the workers and by which the coal reaches 
the surface, and the re.servc or up-shaft, which is normally 
sealed at the top, A short side-shaft near the top of tlie up- 
cast shaft leads to a powerful suction-fan which draw.s the 
foul air out of the mine. Ky a clever arrangement of ven- 
tilating gates the fresh air enters the nuno only by the 
down-ca.st shaft, and circulates right through the workings. 

Acc-e.s8 to the underground workings is by means of a 
cage, which is lowered down the main shaft by a steel rope. 

Powerful steam or electric winding-engines are used, and 
the rope passes from these over the large wheel above the pit- 
head. The steel cable i.s examined very carefully each day 
before use, since ^he safety of the men depends upon this 
slender link with the surface. 

The cage is usually largo enough to hold four tubs or 
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trucks, and two cages work in the one shaft. U'iien one cage 
is ascending the otlicr is dc.sccnding. The men also use the 
cages for going to ami from their work bonentli the ground. 

From the foot of the down-east shaft runs the main 
haulage road, a wide arche<l tunnel whose roof is supported 
by curved steel girders, and along which is a double line of 
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rails bv means of whicli the tubs of coal are hauled to tlie 
shaft. A smaller tunnel or “travelling road." running 
parallel with this haulage road, is used by the pitmen in going 
to an<l from their work. Tliis also acts as a reserve road when 
repairs are needed or the main haulage road is blocked. 
Every mine is divided into numbered " districts.'’ eacli in 
the charge of a “ deputy ” or “ fireman." wlio is responsible 
for the safety of the men in his district. There may be half 
a dozen districts in a large mine. 

The njethod of coal -get ting known as the long-wall system 
is the mo.st common in Britain. The coal face i.s worke<l in 


a long straight line or “ wall ’ along the seam. If the seatii 
is four feet thick it is nece.s.'<ary. in jilaoes. to cut or “ rip ’ 
out the shale or rock for a couple of feet or more above the 
scam. Tliis rock is then careftilly built into thick walls lining 
the “ gates ” or roads leading from the face, d'his “ packing " 
is done by special workmen, and has to be done very carefully 
so that the " packs ” can take the pressure of the rocks above. 

Along the coal face runs a “ face-conveyor.” which carries 
the coal along and empties it on to the “ gate-conveyor " 
running back from the face to the pony road. Ventilating 
doors close the.se gates, so that the fresh air may pa.ss right 
along the coal face. liehind the gate.s runs a pony-or 
haulage-road along which the coal is hauled in steel tubs, 
each holding about 10 cwt. 

There is a popular, but foolish, idea that the pit ponies, 
or. more properly, pit horses, are blind, and that their life is 
a very liard one. This is very far from the tnith, for under 
the many regulations which govern work in the coal mines, 
the pit horse is as carefully protected as the men with whom 
he works. No horse is allowed in a pit until it is four years 
old, and then only after it has been passed as sound by a 
“ vet.” 
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An unsonrul animal would he of no use in a mine, for 
the cflicicnt haulage of the coal is as important as tlie actual 
cutting. Only strong healthy animals arc used, and it j)ays 
the collicrv owners to look after them well. Good food is 
provided, and clean, well -lighted and ventilated stahles under- 
grouiul. The pit horses are therefore as well kept or even 
l)elter than many of tho.se above ground. 

I'liev are very intelligent and know exactly what to do 
withovjt being told. Each horse pulls a train often loaded 
tid)s coupled together by chains, 'fhe pony roads usually 
run from the gates to the jnain haulage road. 'Fhe tubs 
are tlien clip|K‘d to an endle.ss travelling cable, which pulls 
thetn along the main haulage road to tlie up-cast shal't. The 
air passing through the district is drawn olV along a ven- 
tilation road which lea<ls diivct to the up-cast shaft. 'I'he 
whole of the workings are linked by telephone to the surface. 
'I’liere arc also underground stables and stores, besides 
ambulance stations at conveniejit {H>ints. Above gioimd is 
the machinery and gear for wimling, for stipplying electric 
power to the machinery and ])umps in the mine, and for 
screening, loading, atul washing the coal. 

The cages deliver the ttibs at a higher level than the 
ground, and the rails slope gently down the “ bank,” ns it is 
culled, so that the full tubs run down by their own weight. 

First they pass a weighbridge, where the weight is noted, 
and then they pass to mechanical ” tipplers,” which empty 
the coal into a chute below. Tins <lclivers the coal to the 
screens, which sort it out into various sizes and deliver it to 
the waiting niilway trucks. 

Meanwhile tho empty tubs are hauled up by a ” creeper 
chain ” to the top of the bank and run down to the shaft, for 
tho *' banksman ” to send them down again underground. 

A coal miner’s work is very dangerous, not only to the 
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worker liimself, from a fall of rock or from deadly gases, but 
explosions may occur which result in the loss of scores of 
lives. Most of these explosions are preventable, and verv 
stiict regulations arc in force in the pits. 

At every pit a certain number of appliances to enable 
men to breathe safely must be kept at hand. These respi- 
rators provide the wearers uith a suj)ply of pure oxygen, 
so that it is not necc.ssary for them to breathe the foul air of 
the pit. Explosions or roof falls within a pit arc usuallv 

invi.sible but poisonous gases. Fii-e- 
damp. which is explosive, black damp, and white damp are 
the most common. 

White damp, or carbon monoxide, is deadly in its effects. 
Men become dizzy, stagger, and fall within a ?ew seconds of 
entering the gas. Now it so happens that small creatures 
like mice or canaries are affected much moie rapidly than 
men, so the law recpiires that at every jnt at least two juice or 
canaries should be kept handy. Directly the bird shows 
signs of being overcome, the rescue party know that there is 
ga.s about. 

Each man also wears an electric headlamp and a small 
horn with which to signal to the othei-s. and tlie party also 
carry an oxygen reviving apparatus. This is used if a man 
is discovered unconscious. It may be possible to save hi.s 
life by placing the mask over his nose and mouth, and, by 
pressing his lungs, cause him to breathe in oxygen which 
washes out the poison gas. 

The chief coal mines of Britain are found along the flanks 
of the Pennines both on the eastern and the western sides, 
in the Midlands, and in South Wales. Coal is also found 
beneath the farmlands of Central Scotland, and there are 
several smaller coalflelds in England, in the Severn Valley, 
near Bristol, and in East Kent. 
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This last coalfield 1ms <inly been developed during the 
past few years, and gives an interesting example of how the 
life of a district is altered bv the discoverv of coal. 

4 % 

Hoforo voi\\ was <iisc<ivcrcd in East Kent thc<listrict was 
entirely ayrienitnral. Sliccp wore rearcnlon tlie Xortli Downs, 
^^hile wlieat. barley, and fruit were grown in considerable 



(\uil iH Ntill tilt* n\rK%i iin|Kir(Aiit mmiivi* o( |k>W 4T in tli(^ worlil. Vmlcr tlio 
of f om|H'tition from <»i1 ami rkH trioity, new and Ichh waj^toful mothnda 
uf (L^ing <oal nro Udng put into u.^. Nnti<T that prartically tho whole of tho 
coal of th(^ w'orhi is in the Nortlicm lIciniHplicro. 

quantities. Canterbury wn.s a quiet old-fashioned market 
town, where the farmei’s sold their produce and drove in 
their sheep and fat stock to market. 

Tliis side of the life of tho countryside still continues, but 
with tho o|x?ning of the i)its, workers began to arrive from 
Wales and other collierj’ districts. Large villages of modern 
houses have been built near the pits, and the life of Canter- 
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bury lias changed. Large multiple firms of grocers and 
tailors have opened sliops. Old shops have been oiflier 
enlarged or j)ulled down to give place to inodern stores. 
Cinemas have been built, ami the ipiiet old-fa.shioned catlie* 
dral town has now become a smart up-to-date centre for the 
new workers, who have more money to spend than tlie 
agricultural workei-s on the farms. 

in Luropc the coalfields are found scattei-ed along a line 
to the nortli of the mountains, and extending from Xorth- 
east France and llelgium, tlirough the Ruhr, to Saxony, 
Silesia, and Southern Russia. These regions therefore pos- 
sess many large factory towns, with networks of railways 
and roads. 

The most productive coalfield in the world is in North 
America. It lies to the we.st of the Appalachian Moimtains, 
and extends from Pennsylvania in the north to Alabama in 
the south. Its two great centres arc Pittsburgh in the north, 
and Birmingham (Alabama) in the south. It has been 
estimated that this huge coalfieUl possesses reserves large 
enough to .supply as much coal as all the exi.sting coalfields 
of the world do at present. 

The coal lies in regidar, level seams just below the surface 
of the plateau. In the north this plateau is drained by the 
tributaries i)f the Ohio, the Allegheny, Youghiogheny. and 
Monongahela, which all meet near Pittsburgh. These rivers 
iiavc cut down their valleys into the coal seams, so that 
workings can he driven into the valley sides, thus avoiding 
tlie use of shafts and enabling the coal to be delivered cheaply 
to the barges on the rivers or to the railways on their banks. 
There arc also pits, of course, but these are farther from the 
livers. 

It is possible in these mines to make a greater use of 
machinery, since ventilation is easier and the seams are 
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regular, whereas in Britain the seams are often folded or 
crumpled, and ventilation is difficult. Electric “niule.s” 
or haulage engines are extensively n^ed in American i)its. 
Similar haulage engines are also used in the more modern 
British pits, but, on the whole, British collieries rely more 
upon cable haulage and conveyors, wliich are more suited to 
their conditions. 

Wliile Pittsburgh is the natural centre for the coalfield, 
it is surrounded by coal and steel towns. The total annual 
output of coal in Penn.sylvania alone is greater than that 
of Britain. 

Canada po.sscsses two important coalfiekls. That on the 
east is on Cape Breton Island. Nova Scotia, at the cntraiice 
to the Gulf of St. Lawrence. It su])plies a great deal of 
*• bunker” coal to the shipping using the Atlantic ports of 
North America, and Sydney is an important coaling station. 
Tliere is al.so some coal in New Brunswick. 

The other Canadian coalfiehl is in the west of Alberta. 
Much of the coal is u.sed by large power stations at the pit- 
heads. The electricity thus produced is distributed over a 
great part of Western Canada. It also provides power for 
factories, steel works, and engineering works. In this way 
Alberta, which a few years ago was a thinly poi>ulated 
farming and ranching pro\ince, has now several growing 
industrial towns such as Edmonton, Letlibridge, and Medi- 
cine Hat. This field also supplies fuel for the railways of 
Western Canada. 

The coal of Asia is found in Siberia, China, Manchukuo, 
and Japan. The Siberian fields are not as yet much de- 
veloped. In China the chief coalfields are in Shansi in tlie 
north, and near Hankow in the Yangtze valley. The mining 
is largely controlled, as in the case of iron, by Japanese 
companies. 
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Jaj)an itself possesses important coalfields in the island 
of Kinshiu. The cliief centre is Nagasaki, a great ship- 
huilding and steel town, which may be regarded as the 
Newcastle of Japan. 

In Manchukno. the coalfield of Fnshun. cKwe to Jlukden. 
is by lar the most important, supplying over o.OOO.OOt) tons 
of good coal per year. 'I'lie sicams of coal are of enormous 
thickness and are of high cpiality. 

Unlike most coalfields, the Fushun mines are open work- 
ing.s without <lccp shafts and ])ithead gear. The lines from 
the workings all converge to feed the .screening and washing 
plant on the main railway. 

The Fushun mines are owned by the South Manchurian 
Railway, n hich belongs to Japan. It is close to the important 
railway centre of Mukden, and- the bulk of Its output serves 
to supply Japanese industries. Manchukno po.sse.s.sc.s coal 
re.serves at least e(|ual to those of Japan, and, as we have seen, 
more than ton times the reserves of iron ore. Hence Jajjan 
is becoming more and more depcmlent upon Manchukno for 
the regular supplies of ca)nl and steel needed for her factories, 
engineering shops, and shipbuilding yards. Coal is now the 
third most important export of Manchuk\io, following soya 
beans and cereals. 

In the Southern Hemisphere there are four small coal- 
fields. The most imiJortant of these is the Hunter Valley, 
on the coast of New South Wales to the north of Sydney. 
The chief town is Newcastle, which, like its namesake in 
England, supplies good “ bunker” coal for the ships which 
trade with Australia. Behind Newcastle, factory towns and 
steel works are beginning to be built, for up to a few years 
ago Australia had to buy all her machinery and manu- 
factured goo<ls from abroad. The Hunter Valley coalfields 
will help Australia to make some of these things for hereolf. 
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^»e\v Zealand possesses a >niall coalfield at \\'est[)ort in 
South I.sland. This coal is also used for sliips. 

Tije second most important coalfield in the Southern 
Hemisphere is in ^atal, to the nortli of Durban, whicli acts 
as the outlet for the coal. Tliis makes Durban the most 
important coaling port on the Indian Ocean. 

Another small coalfiehl. at pre.sent but little developed, 



is on the Straits of Magellan in the extreme south of South 
America. 

Owing to the dei>endence of the shipping of the world 
upon coal for fuel, it has become a habit to store large 
quantities of coal at convenient ports to supply ships whicli 
need it. Such coaling stations are usually where several 
shipping routes meet, and there is a regular traffic in coal 
between the important coal-exporting centres such as South 
Wales or Newcastle and the coaling stations. 

Ihe great naval powers of the world also maintain their 
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own ])rivate stocks of fuel at various points for the use of 
their warslhps. Tito more important coaling stations of the 
world arc Uritish. Port Said. Aden, Colombo, Singapore, 
Hong Kong. \’ict<ma (on N’ancouver I.dand). and Kingston 
(Jamaica) are all coaling stations a.s well as bu.sy jiorts. 

Owing to the rising cost of coal-mining, efforts are now 
being made in .some cotmtrics to make \isc of a chea])cr 
form of fuel. This is ItfjiiUc. a kind of soft coal, which can 
be buriuMl in special power stations. Lignite is usually 
found near the surface of flic ground, and is obtained from 
open workings. The largest lignite power stations in the 
worlil arc in (Vntral (Jermany. There are also important 
mines in (Jippsland in ^■icfo^ia (Australia), and these supply 
power for industries at Melbourne (sec picture on page 218). 


OIL 

Nowadays oil has become a very serious rival to coal as 
a source of power, being used not only in the form of petrol 
for motor veliiclos, or paraffin for small general-purpose 
engines, hut as heavy oil for Dic.sel engines, for big ships and 
power stations. 

Oil is a mineral, ami is found in beds of oil-bearing rock 
in various parts of the world. To reach the oil a deep bore- 
hole has to be made. To make tliis liolo a “ derrick ” or 
lattice-work tower is erected, and this liolds the boring 
inachincry in position. 

The bore-hole is a few inches in {liametor, and is lined 
with a pipe through which the oil rises to the surface. 
Mineral oil contains a largo quantity of gas, and this gas 
usually helps to force the oil to the stirface, much in the same 
way that the gas in a soda-water syphon forces the soda- 
water out when the trigger is pressed. 




TIiLh photograph sIiowh ihr (lornck. or aU-< 1 scalToldinc, which in 
(luring Ixiring uiicj ca.smg the will. It stan<K m a fon-^it chvvnng. Tho 

lx>a'*hulo U over l.lKKl fivot doe]). 
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For the first few dnvs an oil well usually flows very plenti- 
fully, hut the yiel<l of oil then <lrops. and after a time it may 
ho uooessary to pump the oil to the surface. The top of the 
liore-liolc is “ cap|>ed " by a pipe and valve to control the 
flow of oil. 

After passing through an apparatus which removes the 
gas. the oil is stored in large tanks or even in an oj>cn ref«er- 
voir. from which it is ])umj>cd through a long line of jupes to 
tlie refining works near the sea. Some of these pii)e*lines are 
very long. 

The Ihiited States is the most important oil-producing 
country in the world. The oil is found in Pennsylvania, and 
])ipe-lincs take it to such ports ns Baltimore and New York. 
Other oilfiehls arc lK?neath the great plains in the centre of 
the country. Much of this oil is c.vj)orted from ports such ns 
( lalveston on the Gulf of Mc.xieo. There is also an important 
oilfield near Los Angeles in California. This supplies oil for 
the Pacific const. 

There arc many valuable oilfields in Eastern Me.xico, and 
in vnrioiis parts of South America, es|>eeially in Venezuela 
and along the Pacific coast in Peni. No oil has yet been 
developed in Africa, but there arc several important oil- 
l)n)dueing areas in Europe on the flanks of the Carpathian 
Mountains in (Jalicia (Poland) and Rumania. 

Russia possesses rich oil wells in the Caucasus, on the 
Aj)sheron Peninsula in the Caspian Sea. Baku Is the great oil 
centre, and the oil pipe-line runs to Batum on the Black Sea. 

In Asia the moat important oilfields are in Iraq, near 
Mosul, and in the south of Iran (or Persia), Important 
pipe-lines carry the oil from Mosul to Beirut on the Mediter- 
ranean Sea, while that from the Iran field goes to Mohamnr- 
rah, an island port near Basra, at the mouth of the river 
Euphrates. 
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Otlier valuable oilfields are in various Islands of tlio 
Dutch East Indies and in Burma. 

Mineral oil is not only used as fuel, but it yields lubri- 
cating oils and also bitumen or pitch, which is \jsed fiir road-- 
making. Owing to the absence of oilfields in Britain, the 
government have encouraged the manufacture of motor fuel 



WHY SOME OIL WELLS AKE rSELESS. 

UnX^-Ml '« “oil-saLd” or " oil U-nrinR sl.alo.” 

Sr W II «r «haU- ronUin.nR «ult 

n / ’ ^ “* to tlK! oil wnd. 'riie urrwaiirc of th«' cas in tho 

and this well will be verj- suaf-s.^fid. \\V|| H 
ha. the oil-Hand. an.i will ywld little or no oil. \\V1I C ha.s ton k '| 

the od-sand. and will l« quite jinxluctive ; but Well I) hw, h<-en drill^f too 
aw;p, reaehjng the water, which will biadw or stop the flow of oil. 


from coal and other materialB. Tlie motor fuel obtained 
from coal is known aa benzol, and is produced by many of the 
larger gasworks. There is also a method of pixxlucing the 
fuel direct from coal. 

In South Africa, which also needs oil, a good motor fuel 

called Natalite is produced from QRCtus plants, 

{«) * 
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'I'lie most itnportatit cctJtre for the production of ' British 
•Made " oil is a few miles to the west of Edinburgh. Here 
tliere are valuable lavei-s of a slatv rock called oil-shale 
This rock is mined much in the same wav as coal, ami after 

to 

it has been brought to the surface it is heatc<l in long ovens 
or retorts. Tltis drives off the oil contained in the shale in 
the form of gas, which is cooled to obtain a heavy oil 

'riiis oil is sent from tlte mines to a large c'entral refinery 
where a large nurnlKW of very useful substances are extracted 
from it. 'rije.se include not only diesel oil ajid motor spirit, 
but naplitlin. resin, paratlin wax. and even fertiliser. The 
remaltider of the shale is made int«) brii-ks for building. 

'I'lio Scottish shale-oil industry is very important, for in 
addition to providing a useful (|uantity of fuel oil, the other 
products helj) to pj'omotc other industries. H<»ofing felt 
and linoleum are nnnle frojn the resin. The naphtha is used 
in the manufacture of paint and rubber, and much of it is 
needed for “ dry cleaning,” 

Oil is such a convenient fuel and source of power that the 
jjcople of the world are using more and more each year. No- 
onc knou's just how much oil there is under the groniui, but 
it is certainly not inexhaustible. In 193r), 200.000,000 tons 
flowed from the wells, and it is doubtful whether we can 
eontimie to u.se oil at this rate without exhausting tlie supply 
>vithin a generation. Some exports say that the oil supplies 
io| the world will bust fifty years, others rather less. 

In any ca.so, sooner or later, some substitute will have to 
be bmnd. and it seems as though quite a good fuel can be 
obtained from coal. The world has sufficient coal to last for 
(ppyefal liundrod years. 
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MODERN WIZARDS 

O UR modem world is so woiulerfid, and we are so used 
to it, tiiat we often do not notice the marvels around 
us. If an uncivilized native, from one of the remote cornel's 
of the eai1h, were suddenly set down in a street in a modern 
city lie would bo terrified. Tlie simplest features of our 
everyday life would be to liim supernatural. A motor car. 
a clock, an electric sign, or an acro))lane would jiroduce 
feelings of awe. 

When the first electric tramcai-s were seen movimr nlon<^ 
the rails in the streets of Bangkok, the capital of Siam, the 
people knelt on the ground and prayed to tlie spirits that 
they thought were moving the wheels. No-one dared to ride 
in them for a longtime, until they found that the cars were 
quite harmless. The things which are done every <lay in 
modern factories are far more wonderful than an electric car, 
but we are so used to them that we take very little notice of 
them. 

The modern factory makes use of all kinds of materials, 
and with the aid of special machines produces the most 
remarkable substances, each of which has an everyday use. 
We have seen how wood or plant fibre is changed into arti- 
ficial silk, milk into buttons, and stone into metal. There 
are hundreds of other wonders of modern industry. Tar, 
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tliR black sticky substance tliat is left behind wlien coal 
is manufactured, can be chanjjed into hundreds of ditlcrcnt 
prodijct.s. Fragrant jieifiinics, colourful dyes, valuable 
surgical antiseptics, jiowerfiil explosives. a<:ricultural ferti- 


Ph : For I%>0 as Jjd. 

MODCRN SCIENTISTS AT WOflR 

Tli« womlcrful and iiilricntf i)r<x*'ssi-s whi.-I, nrv us«l in nunU ni fa. loric« 
and wf>rkK)u.jw have usually only miule |j..ssil>le liy months, or oven 
yean*, of {.atienl Wf.rk im the fM\rl of hiphly-tmined sticiilists. This i*. a 
tyi.icnl 8oone in a nsoarrh lal>oratory, where two ehemists or*' at wr>rk. Whnt 
they an- doinj^ is w<ret. If they su«'.'c«l. their work will hritij; fame and 
{H^v-ibly wealth to them or to their employers. If they foil, they will try again. 

li/.ers. are but a few of the 2,000 different suirstances tliat are 
maimfactured from tar. 

Another source of a number of useful materials Ls vege- 
table oil. There are many kinds of oil, most of tliem being 
obtained from tlie fruit or seeds of tropical plants. The only 



/*Wi ; l>fpi,o/A'jri(yHurf, Thni>M. 


l OeONVT rAl.MS, TniMDAD. 

Tho cdconut jwlm in one of the u\o*i ujw'fiil |>lanlH in the worhl. Not 
only it supply iiiUUonn of jh'ciiIo in tbe* Tro|nca with f<KKh drink, 
clothing:. nn<l Ix'auly-civam, hut the dricHl nut, known riA copra, is »ont 
hy the millions of tons to the induntrinl dwlricts of Eurojw 

and North America to bo made into margarine or soup. 
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oils obtained from plants wliidi {rrow in tomporate land-i are 

olive oil. sova liean <iil, and linseed oil. 

% 

The most cominon of the tropical oils are those obtained 
from the fruit and kernels of the oil palm, from dried coco- 
nut (or “ copra ’’ as it i.s called). «:round nuts. c(jtton seed, 
castor oil seed, and from the seeds of a number of plants 


.SHEIXI.SO COI'RA IN Till; WLST INI)1E.S. 

Those workers, nfUT ''|>littiii(' the nuts with nn bxo, an* smoi.iiii; out t)ip 
white nut. Tins will tiicn U- <trk<l nn<I sold to u tnulor, 'I hi' jjrire 
paid varies from sixjs ntr to t<‘n|H-nre for a huiidritl nutx, t)ul UMjully 
t)io tnwler (fives (food.s in rxrhnnge mther than money, 

which are generally called “oil seeds.” Kven sunflower 
seeds and liemp seeds yield valuable oils. I'he cultivation 
of these seeds employs millions of workers, and the farmer 
in India, China, and West Africa looks upon them one of 
the most useful of his crops. 

The prejiaration of the oil from these seeds is not usually 
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(juried out l>v the farmer, hut in large mills in Europe or 

Xoitli Americji. In <iencral the inctliod is the same tor all 

oil seeds. 'I'liev are first hrnised, or jiartly crushed, and are 

then cool^ed hv stejun to melt the oil. The masses of seeds 

% 

are next \\r:ii)ped in woollen eloth.s. and the oil is squeezed 
out in lm<;e pie.s.sos worked hy machinery. What is left of 
the seeds is sold for cattle food. 

.Most of these vegetahle oils can he used as food : either 
as cooking fats, as salad oil, (►r as margarine, Some are use<l 
for packing .sardines and otlier foods. The colour, flavour, 
and (pialify of the oil determine what it will he tised for. In 
some cases the flavour tir the smell of the oil can he removed 
before it is used. 


'I'o make margarine, the oil, after heitig purified, i.s 
churned with skimmed milk. The yellow eolonr (which is 
olitaincd from certain West Indijin seeds) is added, and the 


residting ]>roducf can he imide to look and ta.ste like butter. 
'I'he vegetahle oils most tised for margarine are from copra, 
))!dm kernels, cotton seed, .soya beans, and ground nuts. 
Some of these “ oils ” are nu'rc like git'ase, and have to be 


warme(| to make them liipiid. 

If the oil is boiled with cau.stie soda, soap is obtained. 
'Die soap lioiling is d<me in huge tanks, heated by steam, and 
tiikes from three to four day.s. 'Die hot liquid soap is run 
out of the lank.s along troughs to large moulds in which it 
cools, becoming soliil. Each mould may hold a.s much as a 
ton of soap. The huge blocks of soap arc cut up into bars, 
which travel to machines which cut and staiiq) them into 
small l>ars, ready for packing. Toilet 8oap.s are made from 
ordinary .soap, shredded, coloured, scented, and remoulded 
into pieces, ready for wrapping. 

As .soap and margarine are made from much the same oils, 
most of the big soap-making firms also make margarine, 




IN \ M(»m.KN \n\v noi:Ks. 

Tlio vat8 0(1 till* k*(t rontain ji rikixtiifr of fitl io}if;jirir«{ iKukoly ftnui tfi>|iiMil filnur--^ ntu\ 
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not. of course, in the same works. The seeds are 
cruslied and pressed at the oil milLs. The various kinds of 
oil are then separated and purified, and sent to tlie soap 
works or to the margarine works respectively. The largest 
soa[i and margarine eoinhine in the Avorld is Briti.sli. It 
owns or controls tens of thousands of square miles of 
land in the Trojiics, whole archi]>elagoes of islanils, steam- 
ship lines, and even railways. It has factories in every 
continent. 

Cooking fat is matle mainly from cotton seed oil. while 
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salad oil is obtained chiefly frotn olives or ground nuts. 
Other oils are used in the making of paint, varnish, linoleum, 
and printing ink. 

Castor oil, although familiar to many people as a medi* 
cine, is really a lubricating oil. When it has been blended 
with other oils it is used in lubricating engines or machinery 
which work at a very high temperature. Aeroplane engines 
and racing-car engines run on castor oil. This oil is obtained 
from the seeds of a plant which is widely cultivated in 
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certain parts of India, where the peasants also bum the oil 
in their clay lain])s. 

The great producing areas of the world for these uselul 
oils are India, China, West Africa, and the East Indies for 
tropical oil seeds; Argentina for linseed; China and Man- 
chukuo for tlie soya bean ; the southern U.S.A.. India, and 
Egypt for cotton seed. Olive oil comes from the Mediterran- 
ean lands, the most important areas l)cing Spain, North 
Africa, and Italy. Another very imi)(>rtant oil. which is 
used in paint and varnish to make it dry (juickly. is •' tJing 
oil.” This is j)repared from the fruit kernels of a tree whi( h 
at present i.s only grown in ('hina. 

Another useful plant substance that is in great demand 
nowadays is rubber. This is obtained from the milk-like 
juice, or latex,” which oozes from cuts in the bark ot 
the rubber tree. Tins tropical tree was once only to be 
found in the Amazon forests of Hrazil. It is now cultivated 
in vast plantations in Ceylon, Malaya, and the East Indies. 
Tlie latex is collected daily, and is carried to the factory on 
the estate, wlicre it is transformed into ” crepe ’ rubber. 
This is exported to Europe and North America to he made 
into motor tyres, floor coverings, sponge rubber, mackin- 
toshes, elastic, and many otlier substances. Mixed witli 
sulphur it can be made into \ailcanite — the hard black sub- 
stance of which the barrels of fountain pens are made. Tlie 
rubber industry employ.s tens of thousands of workers, ajiart 
from the growers, and it is said that over 40,000 different 
uses for rubber have been discovered. 

Two other substances similar to rubber are balata, the 
gum of a tree found in British Guiana, and gutta-percha, 
which comes from Malaya. 

Among the mineral substances which can be transformed 
by the modem chemist, the most important is salt. Years 
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ago salt used to be mined in Ciieshiie in tlie tbnn of 
rock salt, wliieli is a glass-like ciystal nxk. It is still 
obtained in this way in certain parts of the world, ospe- 
ciallv in Germany, near Salzbur*'. aiul in I’oland. At 
Wieliczka. in Galicia, there are the large.'^t salt mines in 
the world, with streets, house.s. and monuments cut from 
the crystal rock, and served by more than thirty miles of 
underground raihvay. 

Salt is also ol)tained by evaporating sea-water, and from 
the dried-up beds of former seas or salt lakes. The modern 
method of ol)taining salt. ho\yeyer. is in the form of brine. 
Underneath the Cheshire plain, and in one or two other parts 
of England, there are large beds of salt. Bore-holes are made, 
often near the old mines which are now flooded, and the salt 
water i.s j)umj)ed up and sent along pipe-lines to the big 
chemical works. 

Fnmi this brine a number of very useful chemical 

% 

substances are made, iiu'luding what is called “ soda ash ” 
(a form of ^yashing soda), caustic soda, bicarbonate of .soda, 
and bleaching ])Owder. The soda ash, in difl'erent forms, is 
used for hundreds of everyday purposes — in making gla.ss, 
soap, glycerine, and artificial silk, for softening water, and 
for purifying steel. In fact there i.s hardly a factory jjroduct, 
from a toothbrush to a tramcar, in which soda ash has not 
been used to help in its manufacture. The great textile 
industries of the world could not continue without the use 
of soda for cleansing, and bleaching substances for making 
the finished cloth white. 

Bicarbonate of soda is used in baking and cooking, and 
to lielp to put the fizz into health salts. 

Even more remarkable than this is the way in wdiich 
common substances such as air, water, and coal can be 
combined together to make other very useful substances. 
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A LAKE OF SOrJD SOllA, F.AST AFHirA. 


A viow of Lkko MilUiifli. no*ir x\w lH>nl<T of Koiivfi, almiit liall wuy In twivn 
Mt. Kiliriiunjan} ami \'irtorifi. Thi« n.*inarkahlo Lik<\ iwi iii v-tivi* imlrs 
lon^ uml four miU^ widf^ in priK timlly aoIkI vva.sIuiii; mxIh. Tlion* is Mifliricnt 
to 8ii|j|»ly IIh* rKHsIs f>f tho whole wr»rl<l for many ymn*. A >|HH iiij niilrtnwl, 
\i¥) iiuti9i |oii((, links h\h) willi {\m mam rguiida railway to 

At Blllinyliam, near the moutli of tlieToes, are Initje ehemical 
works wliere these wo?ulcrn>l tilings are done. 'Phe.se works, 
which are tlie large.st of their kind in tlie world, are just 
where tliey are because, 900 feet undergtound, are sujiplies of 
a rare mineral containing sul))hur which is needed in the 
process. Witli tlie help of thi.s mineral the engineers make 
fertilizer, whicli is supjilied to farmers all over tlie world, 
sulphuric and nitric acids which are needed to make ex- 
plosives, jictrol for the motorist, cement for builders, and 
many useful cliemieals. 

Some of tliese are needed in making bakelite, of which 
all kinds of articles are now being manufactured. The 
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tMigineers at Billinghain also make drikoUl. whkh is a 
frozen gas. intcnsolv cold. It is sold in small bricks, one of 
wliicli if }>lnced in tlic Innler will keep the j)lace cool for 
hours, even during the hottest weather. Drikold is also 
use<l f<»r keejiing cool the vans in which ice civain. meat, 
fruit, and lish arc transj)orted. 

One of the greatest tri\iin])hs of the modern chemical 
engineer has been to make use of the waters of the Dead 
Sea. This great inland .sea is situated in a hot and almost 
rainless region, nearly 1,300 feet below the ordinary sca- 
level. The water is so richly charged with chemicals that 
nothing will live cither in the sea or on its salt -encrusted 
sluires. Now. at the northern end, arc big chemical 
works. The water is pumpe<l up from the deepest part of 
the sea (where there are most <'hemicnls in it), and passed 
into immense shallow pans. These pans cover an area 
of 1.000 acres, and the water flows slowly from one ])an 
to another. The heat of the sun evaporates the water, 
leaving the chemicals in the bottom of the pan. Thc.se are 
regularly ix'moved to the chemical works, where they arc 
separated and purified. 

Five very usebd materials are extracted from the Dead 
Sea water. The most important of these is potash, a ferti- 
lizer that is very much needed by farmers, and bromine. It 
is remarkable that, from a place where no j)lants will grow, 
fertilizers to increase the farmers’ crops is being produeetl in 
increasing quantities. It is said that the Dead Sea contains 
sufficient of these valuable chemicals to lost the world for 
2,000 years. 



Chapter XVI 


TRANSPORT 

W HEN men first began to move about this cartli they 
had to walk. There were no roads, no carts, no rail- 
ways or aeroplanes. In fact, except for a few places, it was 
not easy to move about the earth at all in tho.se days. The 
lowlands were covered with thick forest or jungle : the rivers 
were wide, and their banks were usually marsliy ; the liillto[)s 
were the only places where it was at all easy, or safe, to move. 
Even then the crossing of a valley, with its river or marsh, 
was a matter of great danger and difticulty, 

Eortunatelv in those days it was not nece.ssarv for a 
• » • 

man to move far from his home, for he fixed his home where 
he flitl not need to move much. He looked for a place where 
there was water to drink, food to eat, and reasonable shelter 
and protection from hi.s enemies. 

The first roads, if they may be called such, were made 
by the liunter. and even then they were but the tracks made 
by animals. These hunting trails were followed by the first 
travellers, who usually only moved because they had to do so, 
having been forced to seek another home through shortage 
of food, the overcrowding of that part of the earth’s crust, 
or on account of some quarrel. 

On the great river plains of the Old World where men 
cultivated the corn and fruit there was very little need to 
move, and so no-one bothered to do so. Even to-day in such 

(eo) 241 i6 
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laiiiis there nre tens of millions of j>cople who have never 
moved from the villaije in whieh they were horn, wlnlc 
the i>nlv jieoplc \\ith whom they are acquainted nre their 
hroiher.s. eousins, or nei<'hlH)urs. 

'I'he folk on the {irasslands have to he travellers, for 
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animals need fresh pasture from time to time, but in tlioso 
repions roads are not needed. All ways are alike to the 
wandering herdsman so long ns ho can reach an appointed 
market by the appointed day. 

Thus it was a very long while before men began to travel 
At all, and the only tracks that were followed were those 
along wliieh certain enterprising folk carried such things as 
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salt, which could not he obtained locally. The great trans- 
continental roads of the early world seem to have been the 
salt-ways, and these were followed by traders for centuries 
and so became the first trade routes. 

Closely linked with the question of travel is that of 
transport — carrying things. The first travellers had to carry 
whatever thev took with them on their back.'< or on their 
heads. Most of tljese things were household goods, and as 
the job of looking after the house has always been under- 
taken by the woman, it wa.s but natural that she should be 
e.\j)ected to look after the household goods. 

Another reason why the man did not carry anything 
was that the man’s job is to fight and to protect his wife. 
He could not do this properly if he were encumbered witli a 
load, and so for .safety, if not for comfort, the woman carried 
the load and probably the baby on the top of it. 

This method of transport is still the only one known to 
millions. It is the only method kiiown to the natives of 
Africa and South America, and it still lingers even among 
civilizes! peoples. The Japanese gentleman still walks to 
the railway station in front of his wife, who carries all the 
luggage. 

Human porterage is the only possible means of crossing 
certain mountainous parts of the earth’s surface. Each 
year several millions of pounds’ worth of goods are carried 
over considerable distances on the heads or backs of men or 
women, especially in Central Asia, in the African forests, and 
in the jungles and mountains of South America. 

This method is, however, very slow and very limited. 
Few people can carry more than a hundredweight and a half 
without feeling tired. Even a hundred men cannot carry 
more than seven tons of goods, say a railway ^yagon-load, 
faster than three miles an hour. The world could not 
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possibly live as it does to-day if we still had to rely entirely 
upon human transport. Some kind of vehicle is e^k<ential. 

The first to be invented was the sledge. It had no wheels, 
but it was soon found that one man could drag twice or 
three times the weight that he could carry. The sledge was 
not only used in regions of snow, as it still is to-day, but was 
in general use in other lands. Strange as it may seem, the 
sledge was in regtilar use all tli.e year round in England up to 
about two hundred years ago. 

The sledge, however, is very clumsy, and it was not long 
before the first civilized people, the Babylonians, invented 
wheels. This must take its place beside the discovery of 
fire, of metals, and of food preservation as one of the great 
finger-po.sts of progress. Without wheels the modern world 
would not exist. 

The first chariots, carts, and wagons were very primitive 
affairs as compared with our modern smooth-running, 
rul)ber-tyred vehicles, but they did their job for thousands 
of years. Even to-day in India by far the greater part of the 
traffic of that crowded land is carried by creaking, springless 
carts, w'hose wheels scream ns if in agony as they hnnber 
along. ' 


ROADS 

With the use of wheeled vehicles came the need for 
proper roads. These, however, were very slow in coming 
into existence ; for the ordinary cart or wagon was used 
mainly by the farmer or the wool trader. The first real 
roads were made for soldiers. We all remember the Romans 
a.s great road builders, and these enterprising and resource- 
ful people constructed the first network of arterial roads in 
the world. 

While the making of roads is an evidence of civilization, 
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we must not think tliat the Romans constructed tlieir roads 
merely to improve the world. The roads were the way by 
whielj tlicy held their tar-flunp empire. It was vital that 
the Homan commanders slionld be able to move boilies of 
men rapidly I'nmi one dan<ier-point to another. So they 
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ciivinrors. hy iisinp liriilgra or ttmticU, nn> ablo to cixvw wido rivors or 
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rontunivH, T)iis yrt'al At Qiiobci^ a vital link in tho ahortowl trana* 

contirirntal ftniU* ft< itws Canmla. It crt)HHC« the St. I^wrr^nco, hrm nearly a 
mile wide, not far from where Wolfo*® men ftcalcd tho Hoighu of Abraham. 

made their roads hard and straight, paving them with stone 
where necessary, draining the marshes and bridging the 
rivers. 

Those Roman roads were narrow, being just wide enough 
for four soldiers or two horsemen to move abreast. They 
were not constructed for vehicles, which could never have 
sur niou nted the steep hills or crossed the narrow bridges. 
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They remained for fifteen centuries the main artcric;' ol 
traffic for pedestrians and pack animals, and even to-day 
most of the main roads of Europe are along or j)arallel with 
tlio.se Roman roads. 

\\’hat the Romans did for the Old World the .Azlec.s ami 
Inea.s did for the New World. When ('orte/ reacheil Mexico, 
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in the beginning of the sixteenth century, the Spanisli 
invaders found not only a network of regular roads, but a 
regular traffic along them. Pizarro, the conqueror of Peru, 
also discovered a regular road system that wa.s kojit in good 
order by the Inca rulers. Moreover, these natives of South 
America paid rates for the upkeep of the roads long before 
such a thing was thought of in England. 

With the great development of trade, and the building of 
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fiu'torv toMiis. tliero came a great (leinaiul for more aiul 

lietter roiicls. es[)ecially iti Eiiglan<l. When woollen nulls 

were making cloth for export to China and other countries, 

luisiness men found it necessarv, not onlv to write anti .send 

^ * 

loltei-s. but to make journeys of eonsiderahle length. So 
coaching roatls were made. 

'I'licsc coaching rojids were fast and straight. They led 
fi-otu the hu.sy faclorv towns to the great ports or conunercial 
cenfi'cs. and hetwt'ett the larger cities and the thriving health 
re.'^oi ts. Many of them followed the line of the old Roman 
road.s, which were widened anti levelled. New roads were 
also made. 

I’racticjilly all these reads were t<»ll roiiils huilt hy private 

peo|t|t>, who f^losed them hy gates and charged a toll to all 

who nsed the rtiatl. Many of the old toll-collectors’ houses 

% 

are still to l)e seen at r(»ad jttnetions to-day. 

.At last the (Jovernment tlecitled to take over the husi- 
ness of providing aiul looking after the roads, and this 
is now dojio for the Uovernnient hy the various county 
councils. 

The coachCvS were fairly fast. Many speed records were 
sot uj). and the most fanuuis coaches were ns well known ns 
the "Flying S<“otsman *' or the “Cheltenham Flier” are 
known to-day. Hut they were not fast enough, and at the 
heginning of the pro.sent century the motor enr made its 
appearance. 

'I'he coming of the motor car has revolutionized the roads, 
which have been widened and straightened so that very 
high speeds have become pos.siblc. New roads have been 
built comjiared with which the old Roman foads are mere 
country footpaths. 

Unfortunately these roads are still used by all classes of 
travellers, from tramps to millionaires, and by all classes of 
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vehicles, from a wlieelbarrow to a llolLs-Hoyee. A great 
deal yet remains to be done to iinj)rove the roads. 

The roads of the future will lie wide and straiglit with 
no unncce.ssary twist.s. There will be different classes of 
roails for different classes of users, and probably each road 
will be divided into two parallel tracks for traffic in each 
direction. The road surfaces will be smooth but not .slippery, 
and the main roads will be lighted the whole of their length 
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to reiuler piarinp hoadliglits unnecessary. Roads will cross 
eacli other bv bridges, and the junctions of roads will be 
nrranpc<l as carefully as a railway junction, and controlled 
by automatic signals. There will be commercial roads for 
the heavy twcntv-tonners. and motor n)nds will be restricted 
to motor vehicles. In the cities liorse-drawn vehicles will he 
{iroliibited. 

All these im|)n)vements are now making their appear- 
ance in one laud or another, but it is j)robable that by the 
time tlie road .systems of the world have been perfected no- 
one will want to use them, for everyone will travel by air. 


RAILWAYS 

I 

Reforc we consider this, however, it is neces.sary to 
consider the railway. Practically every country upon 
earth ha.s some kind of a railway. The larger and more 
important countries have an elaborate network of railways 
linking every town. These railways carry goitds. 

The very first railways that were built were constructed 
to enable the coal produced at the collieries to be trans- 
ported rapidly to the factory towns or ironworks. The idea 
of carrying j)a.s8engers was an afterthought. 

For almo.st a century railways had the carrying of goods 
and pa.ssengers all to themselves. If j>eople wished to travel 
they must go by train or walk, unless there was a coach tliat 
would serve. The coaches, however, rapidly gave up. 
Despite its discomforts, railway travel was cheap and easy. 
So the railways tlirived, for there were no competitors. 
Each company was protected from competition by its own 
Act of Parliament. 

Tlie rapid growth of motor roads, however, has altered 
this. Not only has the new method of travel proved popular, 
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but it has robl>e(l the railways of tlie business whicli was 
most profitable— that of carrjing manufactured goods and 
moderate-sized packages. The railways have been left with 
the transjwrt of minerals such as coal, stone, and ore, and 
heavy, bulky goods, all of which have to be carried at 
cheap rates. The cream of the traffic has gone to the roads, 

which run from door to door. 

Despite this, the railways of the world are very im- 
portant, for they provide a safe, rapid, and cheap moans of 
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coinimniioation over long distanoes. They al.<o provide the 
onlv means of transporting the hidk of the agricultural and 
mineral produce of the world to the places where it is needed. 
Hivers are l)ri(lgcd. mountain rangers are pierced hy tunnels, 
great emhankments are built, all to provide the railways with 
a fast level route. 

Every oouutrv has its own main lines, while every 
<'ontinenf except .\ntarctica (wlicre there ai*e no railways or 
peoi>le) is cros.sed by at lea.st one great transcontinental line. 
Europe and North America haye ea<'h many transcontinental 
routes. Hallways are also nece.ssary in big imlustrial towns 
and at the ports, where large (piantitics of goorls have to be 
moved rapidly. 

Thus the railways of the world are not likely to fall into 
disuse, but their purpo.se will be to act as the servants of 
the heavy industries. 


AEKOPLANES 

Fast on the heels of the motor ear has come the aero- 
plane. This, as a means of travel, has become a serious 
rival to both road ami rail. For long distances the aeroplane 
is swift and comfortable. It needs no roads, no elaborately 
guarded steel route, but it can take its own road literally ns 
the crow flies. 

Every month sees an extension of the air routes of the 
uorld, for the cost is not much higlier than that of fii'st-class 
rail travel, while the time saveil is immense. 

From London, Egj^t may be reached in a day, India in 
one and a half. Johannesburg and Singapore in two, Australia 
in four. Even the oceans are now crossed, and a regular air 
service is in operation between Europe and South America. 
A letter posted in London on Saturday reaches Buenos 
Aires on Tuesday. North America and Europe are criss- 
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crossed with public air services, many of wliicli o{)crate both 
by day and night. 

The gieat advantages of the acrojdane are .'^peed and 
comfort. Mo.st of the regular services operate at speeds 
of from 120 to 150 miles an hour, while meals are served and 
telegrams may be dis])atched and received m Idle the machine 
is in the air. 

The disadvantages are limitations of size and weight on 
good.s to be carried. Goods of small bulk and of high value 
are the most suited for air tramsport. Jewellery, bidlion, 
valuable fabrics and goods of this type are the one.s most 
us\ially carried by air. At tlie same time these ditticulties 
are not insurmountable, and the aeroplane has proved its 
value and ii.sefulnc.s.s even in the transport of heavy good.-?. 

Recently a valuable goldfield was discovered in the in- 
terior of Papua, a large troj)ical island to the north of 
Australia. There were no roads, the only available river 
route was impassible owing to rapids and shallows, while 
between the coast and the goldfield was a high and ilifficult 
mountain range whose sIojkjs were covered with impenetrable 
forest and jungle. 

The problem that faced the would-be gold miners was 
how to get the heavy machinery needed for the mining from 
the coast to the mining area. The gold was to be obtained 
by dredging, as tin is mined in Malaya. Even if the machin- 
ery were dismantled the larger pieces would still weigh 
several tons. 

There were tliree possible ways of getting the machinery 
to the goldfield. One was to build a railway (which would 
have been the only way tliirty years ago), another was to 
construct a motor road, while the last, which seemed almost 
impracticable, was by air. The aeroplane won. 

Two all-metal ’planes were used, and the machinery was 
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transported, piece by piece, to the lake where tlie dredge was 
to operate. Even the long arms of the dredge were success- 
fullv carried, and in less than a year the machinery was in 
o{>eration. To bnild a railway would have taken tliree years, 
a motor road not much less. The same 'planes brouglit tlie 
gold back. They stood out of doors in all weathers, whether 
pouring tropica! rain or intense heat, and the service lia.s 
operated very successfully from the start. 

In another corner of the world the aeroplane has also 
been of service to the gold miner. Several of the newly 
discovered goldfields in Northern Canada are only reached 
by air. The aeroplane has also enabled unknown tracts of 
the earth’s surface to be surveyed and explored. The 
mysteries of the Amazon forests were fii-st opened up by air. 
wiiile parts of the Antarctic continent have been thoroughly 
surveyed in the same way. 

Thus the aerojdanc lias been of very real use to Man in 
liis development of the earth's surface, as well as a.ssisting his 
ease of movement. 

The most modem development of air travel is that of the 
amateur or private air-traveller. Many people now own 
their own aeroplane, and the time seems to be approaching 
when the small family aeroplane will be as common as the 
family car. Problems of landing and accommodation are 
already being solved. There are now in use aeroplanes which 
can rise almost vertically, and which have folding wings for 
ease of storage. 

Large buildings in great cities are now designed \nth 
provision for a landing-place on the flat roof. In a few years’ 
time it may be that Mr. and Mrs. Everyman will be able to 
keep their own aeroplane in a garage on the roof, and the 
roads will no longer be so congested. 
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SEA TIIANSEOKT 

Altlio\if!li land tninsjxirt is very inijiortant. it would not 
lie al)lo to opoiato if it won* not for ocean trade. 

Tlic sea lias lieen the means of linkinn np the countries of 
the worhl. and to-day tlie ocean.s arc oros.sed and rc-cro.ssed 
hv liuRO vessels carryinii thousands of tons of cargo at a time. 

'I’he development of ocean transport is not as old as that 
of land travel, for men could m)t venture out of sight of land 
tinfil live hundre<l years ago. Xor were the titles and other 
dangers of tlie sea thoroughly tinderstood. It wa.s not until 
the mariner’s com]>a.ss «as discoveretl. ami a really reliable 
clock was invented that sailors were able to trust themselves 
on the ojK'u ocean. 

Seamanship .seems to have developed in four different 
regitms of the earth. In the Metliterranean Sea. which is 
tideless, and where islands and peninsulas abound, it was 
fairly easy for seamen to find their way about. So the 
I’htenicians. and later the (Jreeks, became the seamen of the 
Western World. Thev were followetl by the Venetians and 
the (Jenoe.se. It was a (lenoesc pilot who discovered America, 
ami a seaman of Venetian parentage who tirst reaehed 
Newfoundland. 

The Mediterranean .sailors made use of the “ galley.” a 
long narrow ship that could be pro|)clled by oars as well as 
by sails, 

About the same time that the Pha'niciana were exploring 
the Mediterranean in .search of tin and copper, the Arabs 
along the coasts of Arabia and the Persian (5\df were also 
undertaking long voyages. They were hel|>ed in this way by 
the regular moiusoon winds, which blow across the Indian 
Ocean first in one direction and then in the other. These 
winds are not only regular, but blow parallel with the coast 
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of \rabia. I'lius the early Arab seamen eonhl reaeh Africa 
on the North-East or Winter M.msoon. and return or even 
eontinue to India (.n the S<mth-West or Summer Monsoon 
To aeeomplisl. tl.eir voyages they used broad 

boat railed a dhow, u ith a large triangular sail. The sing e 
sail was so arranged that it eould be raised or loweret rapidl> 
witlmi.t a great deal of elT.>rt. To-<iay the dhows still cross 
the Indian Ocean in their tlumsands. 

]ivtheen.l<.fX..vond>er,thc North-East Irades.strength- 

ened'bv the outgoing winter winds of ImUa, are 
strongly towards tl.e African coast, and from ho Udf to 
('..lomlK,, in every port fre.n Museat to Calieu., 
piett.res<|t.e Aral, a,ul Persian craft. .l.lTertng l.ut i tie from 
those of Solomon s .lay, set .sail ami make lor AIrlea and 

'u’is a matter of ■2.0011 miles, Init these modern tlescend- 
a,.ts of the sailors of Sheha thh.k little of it. It is a regn lar 
event in their lives. They itoist their tapering sails, and by 
the end of the year as many ns two to three thonsand tlhows 
Iwvc rcnoliod Znn/.iltnr. On arrival, the ereivs don their 
gavest elntliing, roaming the streets of the old eity in 

enioured silks, with gleaming silver-handle, swords and 

daggers in their sn.shes. Of old, they wonh have been 
slavers or pirates, but now that the U.tio.i Jaek fl.es over the 
Protectorate they must perforeo be traders, bo now, w here 
slaves and plunder once changed hands, the new-comers 
gladly exchange their dates and spices, coffee and oranges, 
rugs and carpets, for tho Hour, tiinlier, and calico from 

^'"^In Fchriinrv tho bazaar is in full swing, and Indians of all 
grades may ho seen doing their bo,st to sell the visitor anr 
thing from a hammered copper pin-trny to a valuat 
Persian prayer rug. By the end of Marcli the bontl.-West 
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.Moiisoon begitiP to blow, and in a few <lays the dhows w hivh 
are now crowding tlie harborir will be setidding home l)elore 
the l)rec/e. 

A third coast land where seainandiip devolo])ed was in 


China, where tlie crowded river valleys were* separated by 
forested niovintains. 'J’lie ea.siest way of travel was to go 
down the river, along the coast, and np the next river. Bat 
the rivers were very shallow at times and liable to flood at 
others. The only suitable boat was a flat-bottomed, square- 
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ended vessel witli tall sides. Tliis was tlie junk, the most 
elnrnsy craft that ever i»iit to sea. and yet very suited to its 
purpose. It was ])roj>olled by sails made of strips of matting 
wliieh could he raised or lowered like a blind. Altogether 
the junk is one of tlie most ifmarknble ships ever invented. 

It has not been altere<l ajipreciably during the many cen- 
turies of its use. and junks still throng the China seas as 
they did in the days of Marco Polo. 

The last scliool «)f seamanslii]) was in the narrow Nor- 
wegian fiords, where stern necessity and a barren inhospit- 
ahle shore, drove men on to the water. Behind tlie long 
line of mountainous islands which break the force of the 
Atlantic storms, the Scandinavian seamen learned to handle 
tlieir longships. Tliey feared neither storm nor tide, and 
when at length they ventuix'd in search of wealth they 
carried terror and destruction with them. 

The fishermen of our north-cast coasts of Britain owe 
tlieir skill and seamanship to their Viking forbeara. To-day. 
wherever shl])s go. there are found the rugged bluc-cycd 
seamen of the north. The wlialing industry of the world is 
still in their hands, and tlie ojiening up of the Polar Seas has 
been due almost entirely to their efforts. 

To-day the trade of the world is carried on in very large 
ves.sels, which range in size from the 6,00()-ton ocean tramp 
to the HO.OOn ton Atlantic greyhounds. An average size for 
a cargo vessel is 12,000 to 14,000 tons. Such a ship uses from 
40 to 00 ton.s of coal a day according to the speed, which is 
usually about 300 miles a day (twenty-four hours). 

Modern ships are invariably made of steel, and have a 
double bottom, ill wliich is a space that can be used for 
water ballast, or for oil fuel if it is an oil-burning vessel. 
There are several holds, each of which is reached from a 
separate liatchway. There is also refrigeration equipment, 
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to provide tor carrying chilled or frozen mciit. and earli 
vessel is also fitted with gear for loading and unloading, so 
that the ship is not dependent u]jon cranes at a port. 

Such vessels are built on deep-water estuai i(‘s near a coal- 
field where steel and inaehinerv are available. Kadi count rv 

• « 

has its own shi])l)uilding ports, but Ikitisii shijiyards on 
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tlie Tyne, the Cly<le, and the Mei-sey usually launch more 
shijw than the whole of the rest of the world. 

The size of an ocean ship is limited by the depth of the 
[xjrts which it may have to u.se. Except for boats using 
the North Atlantic run between Western Europe aiul New 
York, few harbours liave a greater depth than 30 to 35 feet 
at low water. It is therefore no use to build ships any 
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larger. The liugc luxury liners on the Atlantic route, tliough 
imu'li larger, do not draw over 40 feet of water. 

All ships are necessarily dependent upon supplies of fuel, 



l iio Suez Cuiiul. 


whetljer coal or oil. If long 
journeys are undertaken, part 
of the cargo space may liave to 
he taken up by fuel unles.s tlie 
slup is going to call at a re- 
fuelling point. For reaching 
Aiistralia from Britain a vessel 
wotdd use 2.(H)0 tons of coal. 

It is therefore easier to carrv 

% 

sufficient coal to last to Port 

Said, and to refuel there. The 

bunkers inav also be relilled at 
• 

Colombo. Thus an extra 1,000 
tons of cargo may be carried. 

Shippijig routes are de|)on- 
dent upon thc.se coaling stations, 
'rhey also de|)end upon the 
amount of cargo that is avail- 
able at various jmrts. In order 
to shorten the distance on 
certain routes, large ship canals 
have been cut. Tlie busiest of 
these is the Suez Canal between 
the Mediterranean and the Red 
Sea. It is about 100 miles in 
len^h from sea to sea, and is 


cut across a low, sandy isthmus, much of which is actually 


below sea-level. 


The canal is 36 feet deep, which is as deep as most of the 
big harbours on the routes which it serves. It is a little over 
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200 feet in uiiltli. but wider at the curves. The pa.ssage 
through the canal normally takes about sixteen hours, for 
tlie speed of ships must be limited as the banks are very soft 
and sandy, and the wash from a fast ship would wear them 
away. 

Dredging is always g(jing on. and the canal is gradually 
being widened and deepened, until it is wide enough for tlie 
two largest ships which maybe using the Far Eastern harbours 
to pa.ss one anotlier in safety. At the northern entrance is 
Port Said, now a busy port with depots, coal dum])s, oil 
stores, and great repairing sheds. Not far away is Port Fuad, 
a garden city on the other side of the canal, built to provide 
homes for the |)eople employed by the canal company. At 
the .southern end is Suez, which is also a busy port. 

The canal was constructed by a French company under a 
permit from the Khedive of Egypt, who received a certain 
number of shares. The British Government afterwards 
bought these shares and therefore owns a contiolling interest 
in the canal. Nearly two-thirds of tlie shipping using the 
canal is British, and nearly one-third of the passengers 
carried through are troop.s or Government officials. The 
canal was opened in 1800, and Ls open to the ships of all 
nations. It is on the shortest and busiest route between the 
great indu.strial countries of Western Europe and the crowded 
lands of the Far East. The canal saves 4,000 miles to India. 
2,000 to Singapore, and 1,000 to Australian porta. 

The Atlantic and Pacific Oceans are linked by the Panama 
Canal, which cuts through the isthmus between North and 
South America. This canal is wider and deeper than the 
Suez, and although only half as tong, has a series of locks. 

The Panama Canal was commenced by a French company 
similar to that which constructed the Suez, but the engineer- 
mg difficulties were immense. The canal also lies within the 
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buckhono of the isthmus sinks to n low range of hills, Heix' 
only ciglit miles separate tlio valleys of two streams, one ol 
wliich, the Clingres, tlows into the Caril)bean Sea. The otljcr, 
a much smaller stream, Hows into the Paeilic. Uricily, Die 
plan followed by the builders of the canal has been to put a 
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Tii>pi(s,an(ltlie area was \ ci yunliealihy.so titat the workmen 
(ill'll Ity thousands. 'I’lie enterprise was theix'toro ai)imdoncd, 
but the American (Jovernment took it up many years later 
and at tremendmis expense completed the canal in 1911. 
Tlie canal has been cut at a point where the mountain 
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dam across botli streams, thus raising the level of tlie water 
on either side of the ridge, which was then cut through by a 
narrow channel joining the two artificial lakes. A single lock 
on the Pacific side completes this central section, as the 
difference in level be- 
tween the two lakes is 
considerable. Access 
to the central portion 
of the canal is gained 
by locks leading from 
the lower sea -lev el 
section on either side. 

The central portion 
of the canal, including 
the Gatun Lake, Ls 85 
feet above the level 
of the Caribbean Sea. 

The canal is 300 feet 
wide at the bottom at 
its narrowest part and 
45 feet deep. The size 
of vessels is limited 
by the width of the 
locks, but in 1933 a 
lirilish battleship, the 
largest in the world, 
succe-ssfully “ threaded the needle ” with a few inches to 
spare on either side. The canal is amply large enough for 
all commercial vessels. 

The Panama route is of the greatest value to the United 
States, saving as it does the long and difficult journey round 
Cape Horn. It is also of great value to Britain. About 5,000 
to 0,000 miles are saved between Britain and the Pacific 
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coasts of both North and Soutli America. New Zealand is 
1,500 miles nearer. Cliina and Australia can still he readied 
most easily via Suez. Tlie great route by which tlie canal is 
approadied from the east is tlirougli the Windward Passage, 
between the islands of Hispaniola and Cuba. Tlii.s route is 
dominated by Jamaica, which has not only increased in 
strategic value, but lias benefited considerably from the 
increased trade which passes its doors. 

With tlie increase In the size of ships the trade of the 
work! tends to l>e handled more and more by tlie larger ports, 
which can not only accommodate big .diijis but can provide 
rapid facilities for loading or unloading. These larger ports 
are served by many lines of smaller steamers which collect 
goods from the smaller ports and carry them to the big ports 
for transfer to the larger ships. 

Thus the large ports of the world have all become ' entre* 
pots ” or exchange jioints. As the depth of their harbours i.s 
limited it is not likely that there will be any great increase in 
the size of ships using them. Moreover, tlie cost of large shijis 
is very great and the expenses of working them are also con- 
siderable. It is therefore more economical for shipping 
companies to nm moderate-sized vessels such as are in 
general use to-day. 



Chapter XVII 

THE WORLD TO-DAY AND TO-MORROW 

W E are now in a position to get a better idea of how 
Man is titilizing tlie earth in wliieh he lives. With the 
aid of niacliinery everytiiing can now be done on a \ei \ 
large scale. The fanner can cultivate thoasands of acres 
instead of hundreds, the factory can turn out thing.s hy the 
million, and hy the aid of mechanical transport food and 
goods can be carried rapidly and cheaj)ly to the people that 
use them. 

Tlie varied resources of the world are more than suf- 
ficient to provide for tlie needs of all its peoples. As year 
follows year, these resources are being more and more de- 
veloped. Tlie parts of the earth which are most suited for 
producing food crops are being given up more and more to 
the production of these. Industrial areas which make goods, 
clothes, and machinery now make these things for the markets 
of the world. Each part of the earth is becoming more and 

more dependent upon the rest. 

This has resulted in tlie growth of enormous cities. Where 
power and raw materials are available, factory cities spring 
up. Where great trade routes meet or cross one another, 
commercial cities develop. The only people of the world 
to-day who live in villages or small towns are the farmers 
in the great agricultural districts, whether in Europe, America, 
or Australia. In fact, in Australia, three out of every four 
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people live in a big city. In New Soutli ales, an area two 
and a half times the size of the British Isles, over half the 
people live in Sydney. 

This habit of crowding into big citie.s is growing, and it is 
having verv serious results upon the life ot the world, ioi 
city dwellers usually liave only one job. 1 itey ma\ be 
“ hands ” in a factory, or clerks in an office, but tliey are 
really only cogs in a gigantic machine. So long as tlie 
machinery is moving smoothly all goes well. 

Unfortunately, the machinery does not always woik 
smoothly. It may have to slow down because it has been 
going too fast. If people cannot buy goods it is no u.se making 
too many. If the farmer cannot sell liis corn it is no u.se going 
on growing it. The worker in the world to-day is very much 
dependent upon the system of which he forms a part. 

The result is that if anything happens to upset tlie smooth 
working of the world’s business, thousands of i)eople may 
suffer from it, and it takes a long wliilc for tilings to get right . 
In Britain, and in a few other countrie.s. this has been recog- 
nized. and workers are compelled to place a small portion of 
their earnings in a fund to provide for meeting the hard times 
that occur now and again. 

We might ask oui-selves whether this could be avoided ; 
whether it would not be better for people to live in smaller 
cities and for more people to live “ on the land.” You will 
probably read or hear of sueh schemes, for the problems which 
face the people of the world are very real. 

The fact is that the vast majority of people like living in 
towns or big cities. It is not merely that it is convenient for 
their work, but the life of a city or town offers attractions 
which the countryman can only obtain with difficulty. 

Indeed there is little doubt but that the vast masses of 
coloured farmers in Africa or India remain in their villages 
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larj'ply lieciuise they are ignorant of the attractions of 
town life. 

The opening of the great eopixT mines of Northern 
Hhodcsia anti the Congo has resulted in remarkahle clianges 
in native life. Large miinhers of native labourers are needed 
at the mines. At first the companies had to send lorries to 
recruit workers from the villages, and had to promise to take 
them home again after six months. Now it is harder to keep 
the natives away from the mines than to fetch them. 
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Kvon'wcoka constant stream of natives is making its way 
lowanis what is, to them, Khioratlo. Some go on foot, others 
on bicycles, while lho.se who can afford to do so travel by 
lorry. The.'^e arc the plutocrats. Tliey have been befoi-e. 

Behind him tlie native leaves the tjuiet peaceful life of a 
village, a life that glides leisurely with the seasons— fishing, 
hunting, clearing tlie bush for gardens, reaping the grain, 
drinking home-made beer, and liaving a capable wife to work 
for him. In front of liirn lies a life of comparative drudgery. 
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He must work liard tor a stated number of liours ; there arc 
few lioliilays : he surrenders his freedom in return for a job. 
wliich, while it lasts, provides him with a certain amount 
of monev. 

He may, and often tlocs. return to his village for a time 
to pick up the oltl peaceful life. but. sooner or later, back he 
goes again to labour in the mines, or. if there is no work, to 
become a lianger-on. W'hy dws lie do it ? 

The answer is simple. A new world is opened up to him, 
and with it the j)osses.sion. if only for a few hours, of money ; 
and money that will purchase unhenrd-of delights. Ho can 
buy clothes like the white man. He can gaze at the windows 
of the native .shops in the mining town, and if he has suf- 
ficient money he can purchase anything he fancies. 

At home he has to share with everyone else in the village, 
just as centuries ago in an English village everyone hail to 
share. At home money has no value. It would purchase 
nothing. If ho wishes to eat he mu.st eat with his relatives. 

At the mines he can order a meal and eat it all by himself. 
He can drink ns much beer as he has money to pay for. His 
wife finds the life easier too. for she can buy food ready 
prejiared, flour ready ground, and far more attractive clothes 
(from her point of view) than tlie rough native-made cloth 
of the village. 

And so the African light-heartedly throws aw’ay his 
freedom to become a cog in the machine. 

What is hapj)ening to the African native is also happening, 
if to a less extent, all the world over. The mining camp 
becomes a town, shops arc 0{>ened. a cinema is built, other 
amusements follow, and city life begins to develop. 

With the building of large numbers of houses other 
problems have to bo faced. Water, drains, electricity and 
gas are needed, and a postal service has to be organized. 


I 
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may be eniwded together .so tlwit their oecupaiits do not have 
«iiih(rieiit light and air. 

In America, where cities liavc been built within the past 
thirty years, all these things were planned aliead. Streets 
run at right angles to one another and are wide enough to 
allow lor I'uture traffic needs. Buildings ai-e also controlled 


These things need careiul j)lanning. In most of the cities of 
the Old World sucli things have come about in a very liap- 
iiazard way. Streets may be narrow and w inding ; factories 
may liave been built at awkward points : many of the houses 
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ill size and shape and in design. Vglv buildings are not 
permitted. Factories are only permitted in certain districts. 
Otiicr parts of tlie city are reserved for houses or sliops, or 
even for a theatre or a cliurch. 

In Hritain this planning is now also being followed, and 
new roads and new buildings are very carefully controlled. 
Meanwhile as old buildings are Avorn out they may be pulled 
down to make more room. Streets are widened by buying 
up the projiei'ty on either side, pulling it down and re- 
building. 

Owing to the immense size of modern cities, land there 
becomes very valuable. This leads to tall buildings being 
erected. In America they are called skyscrapers, and may 
be seven or eight hundred feet in height. Such large build- 
ings are almost always ofliccs or banks rather than factories, 
for it is not convenient to operate heavy machinery too far 
above the ground. 

At present tlie city workci's live where they can — usually 
in “ dormitory " suburbs around the city — and travel to 
their work by car, bus, or train. Hotels and restaurants 
provide food and accommodation for them. 

In the city of to-morrow provision will ho made for all 
these matters. The heart of tlie city will be the civic centre 
— a spacious city hall, offices for the work of running the 
city services, a library, art gallery, and possibly even a 
university college. 

Around this will be grouped large blocks of office build- 
ings, banks, insurance offices, some of which will have public 
restaurants on their ground floor. Beyond these will bo a 
ring of shopping boulevards — vide streets lined with big 
stores, hotels, and theatres or cinemas. 

Outside this sliopping area, vide avenues lined with trees 
load outwards towards the country, and linked by cross 
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A HHWiil or TO. DAY. 


T)i<* schools of to day have [>kiity of li^ht and air. Tlni^ \& i\ m IiooI in 

Pari?*. 


On tlie outskirts of the city, served l)y llie great com- 
inereial roads, are the factories, Mhile the inij>ortant avenues 
C'jntinue as motor-ways to other cities. Many of tlic houses 
i I the residential suburbs will, like the ofiicc.s and Hats, have 
Hat roofs for the aeeoininodation of aeroplanes. Railways 
will only serve the factories, but the larger cities will be 
encircled by an underground electric railway service serving 
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the residential districts, caeli quarter of which will have its 
own sliops. branch library, and post office. 

('itie.s will he Iinke<l to one another not only by road, 
rail, and air route.s. but by wireless teleplione. 

All of these things ai-e already in operation. No city yet 
possesses all of them, btit the cities of the western world are 
slowly moving towards this goal. The deva.station of the 
crowded parts of the older cities of Britain during the war 
has provided an uncx[>cctcd opportunity for many of these 
im])rovcments to be carried out. and it is likely that the 
new cities which will arise from the ashes of the old will 
conform to a greater or Ic.ss extent to these ideals. 

Outside the cities the farmer, aided by electric power, 
will go in more and more for what tl)e Americans call 
“ truck farming.” to 8Up|)ly the city dwellers with the milk, 
fruit, vegetables, and meat tluit they need. All of tliese will 
be liandled by big firms that collect the produce from the 
farm and deliver them to the shops and stores in the cities. 


Such may bo the world of to-morrow. 



QUESTION’S AXI) EXERCISES 


CHAPTER 1 

1. What arc the chief neccfwitics of everyday life ? Wliirli do you 

consider the most important, and why ? 

2. Write a l>rief description of the daily life of the hlackfollows of 

Australia. 

3. Hive as many examples as you can of the way in which houses 

are built in different parts of tlie world, mentioninj; the 
materials used and the reasons for their selection. 

4 . Ment ion various ways in which men clothe themselves in different 

parts of the world, an(i give reasons for the differences. 

.*5. Wiiat are the chief differences between pastoral peo])les and 
agricultural peoples in their way of life ? 

G. Ifead carefully the story of a tin of salmon and then write the 
story of one of the following : (a) a cup of tea, {h) a pair of 
shoes, (c) a loaf of bread, (d) a reel of cotton. Use the Index to 
obtain tlie facts for your story. 

7, What are the nine great classes of workers wh(» supply our daily 

wants ? 

8. Why are farming peoples naturally peaceable while herd.smen 

are often warlike ? 

f). Explain the origin of landlords and rent. 

10. How is it that a war between nations affects daily life all oyer the 
world ? 


CHAPTER II 

11. Name the three great types of farm land, mentioning where tlie 

chief areas of each type are found, ^\^ly is it that only a small 
part of the surface of the earth is farm land ? 

12. Mention the three important kinds of fanning carried on by 

mankind, giving a brief description of each. 
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QI ESTIONS AND EXERCISES 


1‘5. I 'liiii; "ril<‘ j> ^^hort acrount "f tiu* \yay in 

wliich till* laiui is UM’d (»i) in tlio tiiTth of (uiuula. (/»} in tlif 
Hockics, (<■) t'li tlu' const of tlic (tuH of Mexico, (live reasons 
in each case. 

U Meniion several wa\s in whhh farmers have liceii helped to 
improve their crops. 

ir>. What is meant hy '‘rotation of crops" I If yon live in the 
country choo-ie a particular tield near your home ami fiml out 
what crops have heen {irown ujion it for the past six years. 

Ift. Mention the principal macliinos used I)\ a nuKlern farmer, and 
say what each is used for. 

17 What is a “ comhine ” ? Why are comhines not use<l mucli in 

Britain ? , i < 

18. Tsino the picture on pa<ie 18 and the Index, dosr rihe the work of 
a cotton farmer. What other farm crops are prown in the 
tropics f 

1!). (’ontrast tlie wav.s of phuioliinjj that are illustrated on pages 11 
and 23, 

2(t. How does mai'ketinu help the farmer ? (live a simple example. 


('H.M’TKB 111 

21. What U the best kind of climate for the cultivation of wheat, 

and explain why ? 

22. Where are the chief wheat lands of the world f Insert them on 

a blank map and name them. 

23. He.scribe how North .\merican wheat is marketed. 

24. Make a summarv of the chief wheat lands of the world in a 

table, showing against each (a) the time of harvest, (6) the 
chief port or ports from which the wheat is exmirted, (c) the 
approximate time taken for the wheat to reacli Britain. 

25. What are the other cereals besides wheat ? Mention what each 

is used for. 

26. Where arc the monsoon lands ? Write a short account of their 

climate. 

*27. Which Is the mo.st important maize-growing area in the world ? 

^\^lat is a great part of the cron used for ? 

28. Wliich countrv’ supplies mo.st of tV rice imported into Britain 1 
Write a brief description of how it is cultivutcHl. 
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29, Look for a Grain Market Report isi a daily paper, and nuirk the 

districts mentioned on a blank map of the world. Show the 
routes by which the prain may reach Britain. (If you cannot 
find a Report for yourself, use the one given on page 31i.) 

30. Write a brief account of the wheat lands of the Empire, 


CHAPTER IV 

31. Why is dairying an e-ssential occujmtion in the life of a civilized 

nation ? 

32. What is the most suitable climate for dairying ? In what parts 

of the world is such a climate found ? 

33. Compare the climates of Copenhagen and Aucklancl. 

34. On what arc dairy cattle fed in winter in lands where t hey canm)f 

find food out of doors ? 

35. Using the picture on page 40, write a brief acsounf of dairy 

farming in Deiunurk. 

.36, \Miy doe.s Holland produce chee.se while Denmark produces 
butter ? 

37. Why is bacon an important product in dairying areas ? 

38. Write a brief account of dairy farming in Switzerland, using the 

picture on page 50. 

39. Describe a day in the life of a dairy farmer. 

40. What factory products arc made out of milk be.sides butter and 

cheese ? 


CHAPTER V 

41. Make a summary of the chief wool-producing countries of the 

world in a table, showing against each (o) the cliiof exporting 
porta, (6) the approximate time taken for the wool to readi 
Britain. 

42. What kind of climate is most suited for sheep, and why ? 

43. Why is mutton produced in New Zealand and Argentina, but not 

to any extent in Australia or South Africa ? 

44. Describe a day in the life of a sheplierd. 

45. Write a short essay on “ Round the year on a sheep farm.” 

46. Give an account of shearing on an Australian sheep station. 
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47. What route is taken by sailing-ships bringing wheat or wool 

from Australia to Britain, and why ? By what route do they 
return, and why ? (Study a map of tlic \vinds of the world for 
this question.) 

48. Draw a map to show the chief wool-producing districts in 

Australia, naming the inland centre.s and the ports. 

49. Using the graph.s on pages 43 and 62. compare and contrast the 

clinuite of North Island and South Island. New Zealand. 

.60. Why is wool .so useful to people living in the cooler temperate 
land.s ? What advantage.s has it over cotton, linen, or silk ? 


CHAPTER VI 

Wiat are the main differences between dairv farming and cattle 
rearing 1 

52. Describe the life on a ranch in North America. How is it 

changing ? 

53. Write a .short account of the meat industrv of Chicago. 

54. Which is the chief cattle-rearing area in Atistralia ? What 

difficulties docs the Australian cattle farmer have to face and 
how are they being overcome ? 

55. Why is Argentina the most important beof-produclng country 

in the world at present ? Illustrate vouromswer with a sketch- 
map. 

56. What is the best kind of climate for rearing beef cattle ? Mention 

the chief c4ttIo-ranrhing areas of the world, 

67. Write the story of a joint of Argentine beef. 

58. Write the story of a joint of EnglLsh beef. 

59. Give a brief description of how leather is manufactured. Mention 

the chief uses to which leather is put. 

60. Using the innp on page 71, write an account of cattle farnung in 

the British Isles. 

CHAPTER VII 

61. Make a list of the purposes for which water is needed in a modern 

town. 

62. Give a .short account of how water is supplied to your o\m\ town 

or village. How much water is used on an average by each 
person per day ? 
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63. How does brewinji provide work for the farmer ? Wluvt 
materials are used and which of the grains mentioned in 
the Grain Market Keport on page 3'J are likely to be 
bought bv brewers ? 

61. Write a short account of tea-growing, mentioning the climate, 
soil, and cultivation. Which arc the chief tea-producing 
countries of the world ? 

6.J. Give some account of the productioji of cocoa, mentioning the 
conditions needed for its successfid cultivation and the chief 
cocoa-producing countries. 

66. How is coffee cultivated ? Which part of the world produces the 

most coffee ? and de.'^Tibe the conditions under which the coffee 
is grown there. 

67. On a l)lunk map of the world murk in the chief piiHiucing ureas 

for tea, coffee, and cocoa. 

68. How are mineral waters produced ? 

(i!). In what part of the world are the largest wine-pKKlucing ctiuntries, 
and whv ? 

70. Copy the diugRitiis for the world output <if lea, roi oa, and coffee 

(given on pages 87 and 80) and colour them. 

CHAPTER VHI 

71. What is meant by a Mediterranean type of climate ! In what 

part.H of the world does it occur ? 

72. What is meant by the “ swing of the wind belts ” ? How does 

this affect climate ? 

73. Which arc the most important fruits cultivated in Meilitennnean 

lands and for what are they used ? 

74. Give some account of viti-culture (i.e. the culture of the 

vine). 

75. Which are the chief orange-growing countries of the world f 

Give a short account of the tree and explain how the fruit 
is packed for marketing. 

76. Wliat are “ citrus fruits ” ? Give some account of their pro- 

duction. 

77. Write an casay on “ Round the year on a fruit farm." 

78. WTiat kinds of fruit are grown in large quantities in (u) Canada, 

(b) South Africa, (c) Australia ? Mention the chief producing 
areas in each case. 
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7i*. {?ivo sdiiip account of the cultivation of tropical fruits wliich are 
grown for eating in temperate lands. 

8i). Why are transport ami marketing very important to the fruit 
grower ? Find out what .special arrangements for rapid 
carriage and quick selling arc made for fruit. 


CHAI'TEK IX 

81. Mention .some of the ways in which primitive people.s still catch 

fish, 

82. I sing the j)icturo on page 11 1, de.scribc how an Eskimo catches 

tisii. 

8.‘k AVhat is a continental shelf ( W'hy does a continental shelf 
provide good fishing grounds ? 

81. W’hat kinds of fish live {a) near the surface of the sea, (6) near the 
bottom ? W’hich are the chief fishing grounds of the world ? 
85. Describe a trip on a drifter. 

KG. Give some account of work on a trawler. 

87. Describe the scene shown in the picture on page 120. 

88. Write the life-story of a salmon. W’iiat happens to the salmon 

after it has been caught ? 

81>, .Mention the different ways of prosciA-ing or curing fish. 

'.HI. W rite a few lines on each of the following : cod, oysters, anchovy 
sturgeon. ^ 


CHAPTER X 

111. Make a li.st of the industries that may be described as “ food 
manufacturing.” 

*0 carried on in a machine baker)’. 

'.'3. W Inch are the chief bacon-producing countries of the world, 
and why ? 

'.11. Whnt U meant bv food “ going bad ” ! Mention some of the 
ways m winch this may be hindered. 

515. How does canning enable food to be preserved ’ 

1)6. W^hy docs refrigeration preserve food t WTiat Ls the difference 
. 1 , freezing, chilling, and cold storage ? 

J7. Wh^’ do certain kinds of food keep better if they are dried ? 
Give as many examples as possible. 
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!)8. W liat kind of a room spi v<*s host as a larder, and « liy ? 
t>‘J. Make a list of the foods in the ciiphoard at liome whu li liave l)een 
pieservnl in one way or another. Against each write the 
metlnxl that lia.s been nswl to pre.serve it. 

1<X). Why are food-factorie.s better situated if they are in “garden 
ciiie.s ” rather than in the middle of crowded towns ? 


C’HAPTBR XI 

IDI. What is the difference between linen and cotton i (Jive 
e.vamples of the tise.s to wliicli eacli is put. 

102. Give some account of the cultivation of flax. Name the nux^t 

important flax-producing countries. 

103. Using the picture on page 113, write a description of a linen 

ntiil. Which are the chief linen centres of Britain ? 
lot. Using the diagram on page 118. explain why cotton is manu- 
factured in buicashire. 

105. What are the child climatic retjuireinents for the cultivation of 
cotton I Name the jmrts of the world where cotton Is an 
important crop. 

KXi. Write the life-history of a silkworm. 

107. What advantages doe.s silk po;w.sa over other falrrics ? Name 
(a) the chief areas for the production of raw silk, (6) the chief 
centres for manufacturing silk. 

H)8. What is artificial silk ? What is it made from, and what are its 
advantages i 

10!). With the aid of a map explain where jute is grown, and give its 
principal uses. 

1 10. What is sUal ? Give a short account of its cultivation and u.se. 


CHAPTER XII 

/ 

111. Make a list of the chief materials used in house-building. 

Agaimst each write down a district or ^lacc from which that 
material may have been olitaincd. 

112. What is the difference between hard woods and soft woods ? 

Give examples of each and the uses to which they arc 
put. 
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113. Oil a blank map of Ibe world insert the cbief areas of forests 
outsido the tropics. What kind of climate .seeiiLS to favour 
the prowth of temperate forest ? 

! 14. Write the story of a door made from Columbia pine. 

lirj. What are the cliicf differences in lumbciing as practised 
in (rt) Western Canada, (i) Eastern Canada, (c) Soviet 
Ku.ssiu ? 

11(5. What do you know of the followinp woods? Mention where 
each is produce<l, its spc^cial (jualities, and the purposes for 
which it is used : mahopany, jarrah, teak, oak, pine. 

117. What is meant by deforestation? Mention the results of 

deforestation and explain the benefits to be obtained bv 
afforestation. 

118. Mention at least two manufactured jiroducts that are obtained 

from trees or made from wood. Give a short account of how 
each is manufactured. 

Mil. Why i.s stone used in some districts and brick in others for the 
walls of houses ? Mention the chief materials used for nnifs 
and explain their advantages or disadvantages as the case 
may be. 

120. What is cement ? How is it used in building ? Why Ls the 
present time sometimes called the “ concrete ago ” ? 


CHAPTEU XIII 

121. Where are the principal deposits of iron ore in the world ? 

What is also needed for the production of steel ? 

122. Give some account of the Minne.sota ore-fields of North America, 

and trace the movement of the ore until it Anally reaches the 
blast-furnaces. 

123. Explain, with the aid of a diagram, how a blast-furnacc 

works. 

124. Name the chief Euroncan centres for steel production and, with 

the aid of a sketen-map, give some account of any one of 
them. 

125. Where are (a) the chief iron-mining areas, (6) the chief steel- 

making centres in Britain ? Explain why they are not, in 
most cases, the same. 

126. What is the difference between Bessemer steel and “ open- 

hearth ” steel ? For what is each used ? 



QUESTION'S AND EXERCISES 


285 


127. Write a few lines on each of the following : Campine, Soo Canals, 

Bliick Country, Hunter Valiev, Broken Hill. 

128. Give some account of the world supplies of (a) copper, (i) lead. 

Illustrate by a map of the world, showing the producing 
area.s. 

12!), How is tin mined ? Which arc the chief producing areas of the 
world ? 

130. Choose some simple metal article used in everyday life and 
write its stor)’ from the mineral ore to the finished article. 
(Suggested articles : bras-s door-knob, steel pen-nib, table- 
spoon, safety razor and blade.) 


CH.\PTER XIV 

131. Why is power necessary for our modern life ? What power is 

used in lands where there is no coal, oil, electricity, or water 
power ? Give examples. 

132. What advantages has electricity over steam power ? 

133. Explain, with the aid of a simple diagram, how water may be 

used to drive machinery to generate electricity. Where are 
th%re such power stations in Britain ? 

134. What is meant by the “electricity grid ” ? What are its ad- 

vantages ? Which is the power station on the grid neare.st 
to your home ? Draw a sketch-map to show how the main 
cables bring current from the power station to your home. 

135. With the aid of a diagram write a short description of a modern 

coal mine. 

136. h'rom the photograph on page 212, try to draw a map or plan 

of the surface building.s of a modern colliery. Label each 
building, e.g. runways, washing-plant, pit-head, winding 
engine, etc. 

137. Using the picture on page 218, describe a lignite mine, and 

explain how the coal is used to produce power. 

138. Make a sunmwry, by continents, of the chief coalfields of tlio 

world. 

131). Why is oil replacing coal in ships ? Explain how mineral oil Is 
produced. 

140. Describe what attempts are being made (a) to use coal m bic 
power stations more economically, (6) to produce oil and 
petrol from other substances. 
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CHAPTKH XV 


I H. Nniiio a mimbcr of tropital crops that arc used for the matui- 

fiirtiirc of useful suhstanres nocilcd in evervduv life. Suv 

^ # 9 

wliat each is used for. 

142. What is tneant by “ vegetable oils " ? CJive examples, and sjjv 
what each is used for. 

I I A. Write a short aerouut of the manufacture of soap, mentioning 

the raw materials used an<{ from what parts of the world thev 
are olifained. 

I I I How is salt obtained ? Mention some of the substanee.s wliieli 

are made from it, 

I lf). What elimatio conditions are ni*e<led ftir the production of rtrb- 
her ? Where are the chief ])rod»tcing ureas I Mention some 
of the uses of rubber in evervduv life. 

14(>. What is copra? Mow is it olituined and for whut is it 
used ? 

147. Compare the diaprams on pages 142 and 22 f. anrl writedown the 

important differences you notice in how the llux plant is used 
in different oountrie.s. Explain these difference.s if you cun. 
(See also the )uap on page 140.) 

148. What raw materials are u.sed in the manufacture of paint ? 

Write notes about each and tlie part.s of the world from which 
each is obtained. 

149. tor what purpase is each of the following used ? Frotn what 

part of the world is it obtained : olive oil, ground nttts, 
castor oil, soda, bromine. 

150. From what raw materials are the following manufactured ? 

I’rom what parts of the world are thev obtained: rattle 
cake, ammonium sulphate, vulcanite, cooking fat, artificial 
silk. 


9 

CHAPTER XVI 

151. (‘ojitrust aneieutand modern forms of transport. 

152. Why i.s cheap and rapid transport cswential m modoni life ? 

153. \\ rite a short essay on “ Transport in other lands ? " 

164. M liat arc the main differences between (a) Homan roads, 
(6) coaching roads, (c) motor roads, (</) al-terial roads ? 
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155. Cliooso anv trans-rontimmfai railway route aiul draw a iiia]) 
of it. iaserting flic prineijial tifie.^ along the route. A<1<1 a 
description of the kind of couiitrv pafv^^ed through and mention 
any special giHjgraphical reasoiLs wliv the railway follows its 
particular course {e.(j. mountain passes, the cro.s.siiig of 
rivers, etc.). 

15t>. Give examples of how air transport has helped in the develop- 
ment of new territories. 

157. What kinds of trallic are best handled (u) by air, {h) by rail, 

(r) by road, ('/) by canal ? Give reasons. 

158. Choose any important long-distance ocean route and menii<in 

tlie chief ports of call, with the type of cargo likely to be 
unloaded or received at each port. Illustrate by a sketch- 
map. (Suggested routes are Liverpool to Buenos Aires. 
Southampton to Bombay. San Franci.sco to Houg-kong. 
London to New Zealand, Vancouver to Sydney.) 

15!(. Give some account of the eipiipment and work of a moilein 
jiort. Why does trade tend to be concentrated through a 
few verv large ports ? 

100. Of wliat advantage are ship-eanals ? Give examples. 

CIIABTKR XVII 

101. Cities tend t<i develop at the nearest point to tlie sea at whieh 

rivers can be bridged. Give tliree examples of such citie.s, 
illustrating your aaswer by neat sketeh-nuips. 

162. Why do most people prefer to live in cities rather than in the 
country districts ? What difficulties doe.s this eausc, and how 
do you think these difficulties can be overcome ? 

1G3. Wliat problems have to he considered in planning a modern 
city ? Make a plan of what you think would be a good lay- 
out for a modern city. 

164. How is irativc life changing in Northern Hliodo.sia, and 

why ? 

165. What advantages and disadvantages arc tliore in living in {a) a 

cottage in the countr)', (6) a modern “ council ” house, (c) an 
apartment, tenement, or flat in a city ? Which would you 
prefer, and why ? 

166. How do modern factories differ from those built a hundred 

years ago ? 
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1G7. Miikt- a plan showinj; ifour idwi of what a good school shonld be 
like. You shonlci include cvorvtliing that vou would like it 
to have, including, of course, playing fields. 

IG8. Mention some of the wavs in which the life of the worker in a 
factory or an office may i)e improved. (.\sk your father, 
brother, or .sister about this.) 

16b. How do vou think people will travel in the future ? Give your 
reasons. 

170. Write a de.scription of an imaginary visit to a city in 2(X>H a.d. 
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skN^cmix’rs, 25.V, 274. 
slate, 173, 
nhsl^'e, 243. 

Smilhtiehl, 72. 

Hoaj^ 2:S(K 232. Zll 237. 

— work.*!. 233. 

“ soda ash;’ 237. 
sole, 117. 

Sonienlnle, 271. 
Sooraimls, 1H3. 

South Africa, 11, 20, 28, 

*14 

— cattlerOJ, 07, 72. 

— fniil, 97, 99, 194, 

lOH, MK 137. 

^ maiTio, 30, 38. 

— shoe|). 34, 38. 

— tea, 84. 

South Amerieu, 17, 34, 
243 

— coalliehb, 22K 


2f)0 

South America, cnpf>er, 
19.3. 

— cotton. 147. 

— fruit, 112. 

— oillieh!>. 224. 

— slK*ep, 37. 

South Au*%tmiia, 2S, 34, 
197. 

South •eJi^l Austnilin. 17. 
22, 103. 

South • west AusI rilia, 
16^, 109. 

isovii lHan«, 231, 232, 
233. 

Spun : 

— fniit, 81, W\ 97, OS, 

99. Hmi. |o 2, 2:k3. 

— metals. I.s9. 197. 

— sluvp. r53, .1,1. 

— wheat, 33. 

S|>aiuunl> 09. 70. 99. 
s]H*ars, 113, 113. 

SjM iif er (JuH. inh 19H, 
Rprat.s, 117, 124. 
t^prme, 1.19, lt»l, 103. 
st«4, 13, 170. 177, 1K4, 
lst>-|93. 

— annual wuihi out* 

put. ]SS. 

— in (iH'dl Rtitain. 

m. 

— works, 1H3 IHH, 192. 

193. 

RtopjK's, !i, 41, 37. 

Rtock ri<lers, t»3. 
Rlockyanb, tVl. 0.1. 

StmitR ol Magellan, 221. 
straw'IxTrie^, bM. 
sltiryeoii, 124. 

Sudan, /<V, I M. 

Sudbun*, 19.1. 

Suev. (*nna1, 14, 261, 202. 
Rulphato of uiiimoni,!, 
23S. 

Rulplmr. 2.39. 

Ruipburie acid, 230. 
RultAnoR, 97. 

SllHRCX, S2. 

•Sw'WLHoa, 197. 

Swocicn. tic, 103, 17Sf 
189, 193. 
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INDEX 


Smt7rrlan«i, 42, 47, 48, 
SO. 210. 

Sydney (Australia), 61, 

'urn.' 220. 2(i0. 

Sydney (('anada), 219. 


T 

TacomSi 162. 
Tan^njika, 
tannine, 73-75. 
tar. 227, 220. 

Tiwmania, 132. lOS. 
tea, 19, H4, RT), S7, 
leak, IS9. 160, 170, 171. 
Twide, 100. 
termc'^Hl vinoynrtl!*, 96 . 
Tliailand. S<^ Siam. 
Tlian»ea Enluar)’, 124. 
tlirnnhor, 24. 

tiiulMT Ar\‘MiH gf the world, 

m 

tiinlicr induMn*, 159- 
172. 

tin, 14, 177, 197 2tK). 

— <lre<!{re. 199. 
Twonilla, 195. 

Toknlo, IR4. 
toll roa<L<, 248. 
tmrtor«, 24, 2«5, 170. 
tmnH|K»rt, 241-266. 

— ill North Canada, 

242, 

~ in North • weat 
AuMmlia, 244, 

— in Smith Africa, 
247. 

TranHvaal, 757, 22S. 

(mwMishine. 120. 121. 

Trinidad, 46, 1U3, 223. 
230. 

Trojucal Africa, 17. 
tune oil, 235. 
tunny, 124. 
turhincft. 206, 2i)8. 
turlM>t, 117. 

Turkewtan, 151. 
tumiiin, 42, 72. 
turjientino, 171. 
iWony, 08, 


r 

IV^tida, 145. 
rknvinc, 194, 210. 

Cnited States, 12, 22, 
130. 

— cattle, 63. 

— cotton, 14.), 235. 

— inaire, ,36, 37. 

— nu'at indust r>*, 134. 

— rnctals, 193. 195, 

197,201. 

— oil. 22/, 224. 

— nee, 3S, 

— timber, 101, 162, 

165, 167. 

Uruguay, 72. 


V 

Valencia, 10 1 . 

Vale of Kveshani. 1 04. 
ValiwimiHO, 9A 
Vancouver, J2, 162. 
varnish, 14, 171. 234. 
Venetians, 256. 
Wnezuela, 64. 224. 
Viatka, IG>k 

Victoria, 44. 99. 103. 105. 

109. 2IH. 222. 

Victoria (Vancouver Is.), 
22‘> 

vine, 80. HI, 93-97. 
vinegar, H3, 

Volga River, I2i 
Vologda, 16«5. 

Vulcanite, 235. 


W 

Wales, 79, 172, 210. 

— coal, 215, 221. 

— metals, 14, 15)0, 

107. 

— aheep, 57. 

— »t<Tl, 190, 103. 
Walvia Bav, 72. 

water, 21. 22, J7, 07, 68. 
70, 77, 203. 20a 
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water jKJwcr line, 267, 

— pump, 77. 

— sand. 225. 

— hUjjply, 70, 77. 78, 

79. 

— wheel, 203, 2(4. 
wattle bark, 75. 

West Africa, 14, 86, 109, 
200, 23.). 

West Count r)', 49. 
Wt'slem Australia, 34, 
196. 

Went Indiea, 87, 102-1(4, 
///, 112, 109,23/. 
Wcstlwrt, 221. 
wheal, 19. 21. 22, 25-36, 
38, 39, 42, 127. 18U, 
216. 

— exchange, 33. 
whii<ky, 84. 
white dump, 215. 
white lead, 197. 
whiting, 117. 

Whitstalde, 124. 
Wielicr.ka, 237. 

w nuU, 91. 95. 
wine, SO. HI, 84. 
Winni|rg, 29, 31, 33, 
34. 

wool, 52, 7A. 55, 57, J9, 
60, 61. i:t9. 
wnrlej>»,'’ H. 

Wyo Valley, 1(4. 


Y 

Yangtu^ River, 104, 210, 
259, 

Yarmouth, 110. 
xcABi. 83. 

Vorkahiie, 101, 193. 
Yucatan, 157. 

\ 

Z 

Zanzibar, 258. 

Zfxdand, 46. 

line, 14, 180, 107, 10& 
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